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The PIE Aspirates: Phonetic and Typological 


Factors in Reconstruction 


W. SIDNEY ALLEN 
Trinity College, Cambridge 


In the 'classical' reconstruction of the Proto-Indo-European phonological 
system a tetradic plosive series is assumed for each place of articulation, 
e.g. for the dentals *, d, th, dh, the members of the series being binarily 
differentiated along the two parameters of voice and aspiration. But 
already in his Grundriss of 1886 Brugmann had noted (p. 336) the relative 
infrequency of the voiceless aspirated class (*th etc.) and had commented 
on the difficulty of establishing regular sound-laws for their treatment in 
the individual languages. He observed in particular that they were most 
commonly represented as a distinct class in Indo-Iranian,’ e.g. Skt. path-, 
Av. pav- ‘path’; but that in many cases (1886:352) they appeared to 
originate within this branch rather than derive from PIE, since other 
languages showed unaspirated cognates: e.g. (1886:406f.) Gk. máros = 
Skt. path-, arn = asthat, as against ola da = vettha with aspiration also in 
Greek; and even within Iranian one finds variation as between Av. nom. 
sing. pania (cf. Gk. móvros) and gen. sing. pado. The tetradic system has 
been fully preserved in most modern Indo-Aryan languages, and the 
frequency of occurrence of the voiceless aspirates increased by Middle 
Indian sound-changes, as e.g. in Skt. hasta- — Pkt. hattha- — Hindi hath.? 
As early as 1891 de Saussure had suggested that certain cases of Skt. th 
might derive from a sequence *ta (cf. Szemerényi 1973 :8ff.). This idea was 
taken up in 1926 by Pedersen, who derived all the voiceless aspirates from 
*[2 etc. (with consonantal ‘schwa’), and suggested that occasionally voiced 
aspirates could have a similar origin (Szemerényi 1973:13ff.), as had 


! Approximate percentages fox Sanskrit (Whitney 1889:26) are: voiceless unasp. 60; voiced 
unasp. 25; voiced asp. 10.5; voiceless asp. 4.5. 

2 In Hindi the voiceless aspirates represent around 8.5% of the plosives (cf. Ghatage 
1964:213). 

3 Cf. also later Sturtevant 1941. 
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earlier (1912) been proposed by Cuny? (cf. Skt. aham, mahi beside Gk. 
éyóv, uéya). Similar views have since been adopted by Kuryłowicz and 
Benveniste, though the latter restricts the development of aspirated plo- 
sives from plosive + ‘laryngeal’ to the voiceless class (with *22/H2); and 
Sturtevant (1942:85) suggested that voiceless aspirates could also arise 
from voiced plosives + voiceless laryngeal.* 

These hypotheses could explain the variation in Av. pantá ~ pado as 
deriving from *ponteH ~ pntHos (cf. Sturtevant 1941:10), and the differ- 
ence between invariable aspiration in Skt. panthah, pathah and invariable 
non-aspiration in Gk. zóvros, métos as due to the operation of converse 
analogical levellings. The same would apply to the contrast between Skt. 
asthat, tisthate and Gk. arn, torarou, the derivations being from original 
*steH- ~ stHe- (cf. Lehmann 1952:80). 

It has thus come to be a widely held view that the PIE plosive system was 
triadic and not tetradic, i.e. that it comprised only the series */, d, dh etc., 
and that th was a later, language-specific development deriving from *tH 
etc. (plosive + laryngeal);* and the development of /th/ etc. as indepen- 
dent phonemes in Indo-Iranian has been seen by some scholars as depen- 
dent upon the emergence of voiceless allophones of /dh/ etc., notably in 
thepositionafter/s/:thusKurylowicz(1935:51,19732:68); Villar (1971), (cf. 
also Siebs 1904:294ff.). 

Objections have, however, been raised to such a triadic reconstruction 
on the grounds that it is typologically suspect: for “no language adds to the 
pair /t/ — /d/ a voiced aspirate /d^/ without having its voiceless counterpart 
Ich/"* (Jakobson 1958:23),9 and “the surmised coexistence of a phoneme 
‘aspirated stop’ and a group of two phonemes — ‘stop’ + /h/ or another 
‘laryngeal consonant’ — is very doubtful in the light of phonological 
typology” (cf. also Szemerényi 1962:9; 1967:88ff.; 1970:135f.). This ar- 
gument, if valid, is certainly very damaging to the hypothesis of a triadic 
series plus combinations of the type *tH . But it may not be quite as strong 
as it appears. 

Firstly, in Sanskrit there exists a phoneme /h/, deriving from PIE voiced 
aspirates, and this is unanimously described by the ancient phoneticians as 
a voiced [fi]; thus e.g. the Rk-Pratisakhya (xiii.4-6): 


Breath is emitted for the voiceless sounds and voice for the others, except for 


* For a survey see Messing 1947:184ff.; and for more recent work (including Hiersche 
1964, not available to me) Villar 1971. 

5 Christol (1972) suggests that in prehistoric Greek /th/ was still diphonemic, and became 
monophonemic only as a result of the loss of intervocalic h (< *s) and initial psilosis (on 
which, however, Christol’s chronology is idiosyncratic). 

* Cf. also the statement by Szemerényi (1962:10) that, if PIE had a voiced ‘laryngeal’, then 
“there must have been a corresponding voiceless phoneme”. 
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the voiced fricative and voiced aspirates (sosmosmanam ghosinam), where both 
breath and voice are emitted; 


and elsewhere the same treatise condemns as a fault in the pronunciation 
of /h/ "excessive breath or similarity to a voiceless sound" (xiv.28). The 
sandhi rules also unequivocally point to a voiced sound, since preceding 
plosives are regularly voiced before it: e.g. tat + hi — taddhi. Yet there is no 
voiceless phoneme corresponding to this voiced /h/; a voiceless breathing 
(the ‘visarga’, transcribed h) does indeed occur, but it has no phonemic 
status and is only a terminal variant of /s/ or /r/; it is not included in the 
Paninian ‘alphabet’ (varna-samamnaya) and is described by the Panznzya- 
Siksá as ‘dependent’ (parasraya);" and the distribution of h and h is such 
that they are never in opposition. 

Secondly, in Abaza (N.W.Caucasus) there are voiceless aspirated plo- 
sives, but also quite distinct sequences of plosive (or affricate) + pharyngal 
fricative (voiceless or voiced, plain or labialized — h, e A", z"): e.g. 
/thAmada/ ‘symposiarch’, /pfi"es/ ‘woman’, /cha/ ‘bridge’, /&"fia-/ ‘curse, 
lh" a-/ ‘blow’, /pza-/ ‘capture for marriage’, /é¢a/ ‘hearth’ — beside e.g. 
Ith aqh-/ ‘want’, /pha/ ‘son’, /cha-/ ‘go’, /E%a/ ‘horse’, /E¥a/ ‘hay’? It could 
admittedly be argued that the aspiration of /t/ etc. is not a distinctive 
feature, since the unaspirated /t/ etc. are characterized by glottalization, 
which could therefore be considered as the feature differentiating the two 
types of voiceless plosive (as is suggested by the Russian-based orthog- 
raphy — e.g. T = aspirated, TI = glottalized; cf. also Gamkrelidze and 
Ivanov 1973:155): but on the other hand the glottalization is relatively 
weak, and my informant, who was not literate in his native language, 
consistently described the glottalized and not the aspirated class as ‘ordi- 
nary’, i.e. unmarked. 


7 C£. Fry (1941); Allen (1953:16f., 50f.; 1962:57, 70, 77£.). 

3 There is a cognate typological argument that “as a rule, languages possessing the pairs 
voiced — voiceless, aspirate — non-aspirate, have also a phoneme /h/" (Jakobson 1958:23): 
this is, however, not true e.g. of psilotic dialects of ancient Greek. Szemerényi's further 
argument (1967:89f.; 1970:131f.) that the existence of PIE aspirated plosives implies the 
existence of a phoneme /h/ and that, if this corresponds to a hypothetical ‘laryngeal’, the 
latter must be simply a glottal fricative and not a pharyngal, also loses some of its force in the 
light of the Abaza data, since Abaza has pharyngal but no glottal fricatives. 

° A similar description (mamul) was given by my principal Marwari informant of the voiced 
glottalized (implosive) stops in that language: on the writing system cf. Allen 1957:7 n.3 and 
refs. 

In Georgian, which, like Abaza, has an opposition aspirated : glottalized, the latter are 
generally called m&'vetri ‘sharp’; but it is remarkable that in the uvular series only the 
glottalized member survives in most of the modern dialects, the aspirated member (of Old 
Georgian) having developed to a fricative. In Abaza similarly, the glottalized palatalized 
uvular /qY'/ occurs but not the aspirated /qY hy: cf. Genko 1955:22; Allen 1956:129 n. 3 (with 
further refs.). These facts would tend to suggest that it is the aspirated rather than the 
glottalized that is the *marked' member in this series (cf. Greenberg 1966:17f.). 
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In criticizing the triadic system from a typological point of view, 
Szemerényi (1967:89) makes the point that, if we do set up such a system, 
“what we cannot do is to go on using these symbols as if we really meant 
voiced aspirated stops when we use the symbol /dh/". And some other 
writers, convinced on the one hand of the non-existence of PIE *th etc., 
and on the other of the typological unacceptability of a system *t, d, dh, 
have attempted to salvage the situation by redefining *dh etc. as some- 
thing other than voiced aspirates. Kuryłowicz (1973a:68; 1973b; cf. also 
Villar 1971) suggests that in such a system the opposition *:dh involved 
only a single feature — aspiration, i.e. that in the absence of a voiceless 
aspirate *dh was neither distinctively voiced nor voiceless; it might have 
been phonetically voiced, but this would be of no phonological consequence 
— rather like the inherent voicing of liquids and nasals in many lan- 
guages; only with the emergence of a voiceless class, in Indo-Iranian, 
would *dh etc. have acquired distinctive, phonemic voicing. I confess to an 
uneasy feeling that, in spite of its attractiveness, this solution is really a 
piece of sleight-of-hand. In languages where, as most commonly, there is 
no contrast between voiced and voiceless liquids and nasals, these are 
normally voiced; but this fact is surely related to their particular ‘sonorant’ 
quality, which in turn is linked to their non-obstruent articulation, permit- 
ting (as an ‘unmarked’ characteristic) an outflow of breath sufficient to 
vibrate the vocal cords, rather as in the case of vowels (cf. Allen 1973: 69f. 
and refs.). No such consideration applies to plosives, and the parallel does 
not therefore seem a valid one.'^ 

A phonetically based approach to the dilemma is adopted by Hopper 
(1973), who suggests that *dh etc. were ‘murmured’ stops (and *d etc. 
glottalized). He also states (pp. 147f.) that in any case there could be no 
such thing as a voiced aspirate, since aspiration implies delay in glottal 
onset. A similar attitude is taken by Lass (1974:52ff.) in connexion with 
Grimm’s Law, citing the descriptions of the ‘voiced aspirates’ in modern 
Indian languages by a number of phoneticians (Ladefoged, Catford, 
Pandit, Lisker and Abramson, Ohala and Ohala). First, however, let us 
consider the description of these sounds by the ancient native phoneti- 
cians. The aspiration feature in these accounts is identified with the voiced 
h discussed above; having stated that “when the glottis closed, voice is 
produced; when it is open, breath" (e.g. Taittirrya-Prat. 11.14-5; cf. Allen 
1953:34), they go on to say (as Rk-Prdt. xiii.2) that “when the glottis is in an 


10 The non-distinctiveness of the voicing in liquids and nasals is indicated in some languages 
by the fact that, unlike voiced plosives, they do not have an assimilatory effect (in respect of 
voice) on preceding consonants; in Sanskrit, for example, voiceless s remains in tisrah, asmi, 
but — * in e.g. edhi < *azdhi (cf. Av. zdī); similarly e.g. k in Saknoti beside g in $agdhi. 
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intermediate state both breath and voice are produced", and this condi- 
tion is attributed toh and the “voiced aspirates”. These descriptions were 
not well received by i9th-century Sanskritists: for Max Müller, in his 
edition of the Rk-Prat. (710), "Dies ist eine indische Vorstellung, welche 


wohl nicht zu rechtfertigen ist"; and Whitney, in his editions of the 
Atharva-Prat. (1.13) and Tait.-Prat. (116), comments: 


I confess myself unable to derive any distinct idea from this description, 
knowing no intermediate utterance between breath and sound . . . That 
intonated and unintonated breath should be emitted from the same throat at 
once is physically impossible. 


But more recent descriptions tend to support the ancient phoneticians, 
e.g. Westermann and Ward (1949:86): 


A voiced h can be made. For this sound the vocal cords vibrate along a 
considerable part of their length, while a triangular opening allows the air to 
escape with some friction. 


— a description which is quite compatible with the 'intermediate condi- 
tion' of the Indian writers. More physiological detail is given in 


Ladefoged's description of the ‘voiced aspirates’ in Gujarati, cited by Lass 
(1974:52), as having an 


adjustment of the vocal cords in which the posterior portions (between the 
arytenoid cartilages) are held apart, while the ligamental parts are allowed to 
vibrate. . . There is a high rate of flow of air out of the lungs during these 
sounds; so the term breathy voice is also appropriate. 


But, relevantly to Lass's argument, Ladefoged goes on to describe these 
consonants as having a ‘murmured release’: 


There is, it is true, an extra puff of air accompanying both the voiceless 
aspirated and the murmured stops; but this puff of air is produced in a 
different way in each case so that the release of one sounds quite different 
from the other . . . when one uses a term such as voiced aspirated, one is 
using neitherthe term voiced nor the term aspirated in the same way asin the 
description of the other stops. 


Lass himself (1974:54f.) observes a lowering of the glottis during the 
closure phase of these sounds, and proposes a characterization of them 
involving a conjunction of this feature (together with a related arytenoidal 
separation) and of glottal pulsing (i.e. voice), whereas (p. 53) voiceless 
aspiration "is most probably a matter of sequential control of voicing 
onset". 

It may be readily admitted that the phonetic details associated with the 
‘voiced aspirates’ are different from those associated with voiceless aspi- 
rates. But this does not necessarily mean that the feature ‘aspiration’ is not 
applicable to both of them; for it is only to be expected that the manifesta- 
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tions of this feature, involving the glottis as it does, would be somewhat 
different in association with voiced and voiceless sounds. If, for example, 
delay of voicing is a characteristic of the voiceless aspirates, giving rise to a 
period of voiceless breath, the same delay in the case of voiced aspirates 
may be expected to give rise to a period of voiced breath: partial glottal 
closure is needed to provide the feature of voice (which is maintained 
from the consonant articulation to the vowel), so that only partial 
(arytenoidal) opening is available for the feature of aspiration, i.e delay in 
the onset of full (non-breathy) voicing. Diagrammatically the glottal dif- 
ferences may be illustrated as follows (+ = closed, O = open): 


C h V 
Voiceless asp. O i9) + 
Voiced asp. + o + 


There is no evidence that glottal delay is the primary factor in the voiceless 
aspirates rather than an inevitable secondary effect of aspiration after a 
voiceless articulation. 

In both cases the articulatory posture for the following vowel is pre- 
pared during the aspiration phase, giving rise in the one case to some 
voiceless anticipation of the vowel and in the other to breathy voiced 


anticipation: one is reminded of the statement of the Taitt.-Prat. (ii.46-8; 
cf. Allen 1953:49): 


For [voiced] ^ and [voiceless] h the glottis is the place of articulation; but in the 
opinion of some authorities [which never occurs finally] is homorganic with 
the beginning of the following vowel, and h [which only occurs finally] is 
homorganic with the end of the preceding vowel. 


All the other phonetic peculiarities of the voiced aspirates could equally 
well be related to combination with the feature of voice!! — just as quite 
wide allophonic differences can be attributable to different environ- 
ments. For a parallel in feature terms one could point to labialization in a 
language like Abaza or in some African languages, which takes on mar- 
kedly different forms with velar or uvular articulations and with pre- 
palatal articulations, and very different forms again in combination with 
dentals as in Abkhaz or Ubykh (see e.g. (on Chwana, Gà, and Twi) 


11 Including pitch characteristics of the following vowel, as in the Panjabi or Lahnda 
reflexes of the Sanskrit voiced aspirates (cf. Allen 1951:135 and refs.; Lass 1974:54), or in 
the Eastern Armenian reflexes of the PIE voiced aspirates (where the vowel is articulated 
with markedly stronger breath-force and on a lower pitch than in other contexts: Allen 
1950:200): for actual voiced aspirates in some Armenian dialects see refs. in Allen 
1951:134f. and especially Adjarian 1909:3, 49. 
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Westermann and Ward 1949:104f.; (on Abaza) Genko 1955:39, 48, 51f.; 
(on Ubykh) Vogt 1963:15ff.). One may note also the realization of aspira- 
tion as affrication in the case of the Sanskrit palatal ch (cf. Allen 1953:38f.; 
1962:85, 92, 109ff.), a peculiarity entirely attributable to the conforma- 
tion of the tongue in this articulation.!? 

There is also strong historical phonological evidence that the aspiration 
of the voiced and voiceless aspirates in Indo-Aryan was one and the same 
feature. Grassmann’s Law (of the 'dissimilation of aspirates’) applies to 
both the voiceless and the voiced series, as e.g. in reduplicated forms like 
cakhana, jaghana; and it seems also to have applied even between voiced 
and voiceless aspirates in the same word, as in kumbha- « *khumbha- (cf. 
Av. xumba-). In Greek the law applies only to voiceless aspirates, since the 
PIE voiced aspirates were devoiced in that language. But, contrary to 
traditional teaching, generative phonologists in recent years have tended 
to reject the doctrine that the Greek and Indian ‘laws’ are of separate and 
independent origin. The traditional crux has been that in Greek the rule 
seems to have applied after the devoicing of aspirates (e.g. réómxo, not 
óéU ka) and after the change of *s toh (e.g. €xw beside €£w, €o Xov)? — 
neither of which changes occurs in Sanskrit, thus indicating that the 
dissimilation did not occur during a period of Indo-Greek unity. The 
‘rediscovery’ of Grassmann's Law by the generative phonologists has 
provided them with a field-day for the strategic deployment of rule- 
ordering and restructuring devices in the two languages, with which we 
need not here be concerned.!* But if the similarity between the two laws is 
felt to be too great for it to be coincidental,!5 there is one hypothesis which, 
if Ruijgh is wrong (see n. 13), could be called in to explain it — that of 
‘phonological affinity’ between otherwise divergent languages which have 
remained in or come into geographical contact. This hypothesis would 
assume that Sanskrit and Greek had diverged to the extent, inter alia, of 


12 Note also the further development in E.Bengali dialects, where ch — (fricative) [s], beside 
c — (affricate) [ts]: Ferguson and Chowdhury 1960:35. 

?3 Ruijgh (1967:44f.) has even suggested that the law is later than the Mycenaean tablets. 

14 A useful bibliography may be found in Miller 1974. 

15 This, however, is not necessarily the case. For example, the Greek change of *s toh, as also 
the development *# — st, is shared by Iranian, and could reflect a common development (for 
discussion of the former see Gusmani 1972). But the Iranian change of voiceless aspirates to 
fricatives, and of other plosives to fricatives before plosives (e.g. Av. safam, uxta- = Skt. 
Sapham, ukta-), though both paralleled in Greek, there occur only at a very late period (cf. 
Mod. Gk. /fílos/, /oxtó/ etc.). The latter changes, therefore, must be quite independent. One's 
judgment in these matters often depends on how specialized the shared innovations are; the 
Greek and Sanskrit versions of Grassmann's Law are admittedly strikingly similar in detail: 
but, as the next paragraph shows, dissimilation of aspiration in some form can also occur 
quite independently. 


244 Linguistic Studies offered to Joseph Greenberg 


Greek devoicing the voiced aspirates and making the change of *s to ;!$ 
but that they had remained in contact to the extent that a *wave' of 
aspirate-dissimilation with its epicentre in one or other language-area 
could spread across into the other: the situation could be depicted in one 
of Southworth's modified family-tree diagrams (1964) by representing 
the specifically Greek changes in question as ‘non-definitive’. If this was in 
fact the situation, then it would imply that 'aspiration' was the same 
phonological feature whether it was voiceless as in Greek or voiced as 
more generally in Sanskrit (cf. also Kiparsky 1973:127f.). 

There is also the particularly striking case of a latter-day 'Grassmann's 
Law’ which operates in the Harauü dialect of Rajasthani!? (spoken in the 
Kota division of Rajasthan). The historical processes involved are as 
follows: ` 


(i) An aspirated consonant (or h), if preceded by an aspirated conson- 
ant (or Å), at any distance within the word, loses its aspiration (h > 
zero); 

(ii) An aspirated consonant (or h), if preceded by a voiceless unaspi- 
rated plosive, at any distance within the word, transfers its aspira- 
tion to that plosive; 

(ii) A non-initial voiced aspirated consonant (or Å) loses its aspiration (h 
— zero). This change operates after (ii). 


Examples of the results of these processes are listed below, with cognate 
Hindi forms in parentheses to provide the historical controls: 


(i) bhik ‘alms’ (bhikh); laphapo ‘envelope’ (liphapha); hatr ‘elephant’ 
(hathi). 

(ii) khato ‘catechu’ (kattha); khamdo ‘shoulder’ (kamdha); charo ‘face’ 
(cehra). 

(ili) gad ‘fort’ (garh); bu ‘wife’ (bahi). 


Voiced aspiration is here in a sense ‘recessive’ as compared with voiceless 
aspiration in that, whilst voiced aspirated consonants (and) may retain 
their aspiration (initially) and inhibit subsequent aspiration, voiced unas- 


1$ Safarewicz (1972) connects the devoicing with this change. 

17 Note also the fact that Greek and Indo-Iranian share the development of syllabic nasals to 
a simple vowela (also dialectally o in Greek), although in Greek the change is probably later 
thanthatof*s— À: cf. Thieme (1958:513); Kiparsky (1973:127 n.8). Inrespectofthe changes 
mentioned in note 15, Greek is more closely connected with Iranian than with Indian: but 
this need not be an objection to the hypothesis, since, as a result of the Iranian deaspiration 
of voiced aspirates (and fricativization of voiceless aspirates), the dissimilation rule was there 
simply not relevant. 

18 For a summary of the facts see Allen (1957:5f.). 
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pirated consonants never receive aspiration!? and non-initial voiced aspi- 
rated consonants (and A) always either transfer their aspiration or simply 
lose it. But the relevant fact for our present argument is that aspiration can 
be transferred from a voiced consonant as well as from a voiceless conson- 
ant to a voiceless consonant (as in khamdo); and a voiced aspirated conson- 
ant as well as a voiceless can cause deaspiration of a voiceless consonant (as 
in bhik). There could hardly be stronger evidence that, in this dialect at 
least, aspiration whether voiced or voiceless was one and the same feature. 

An aspect of these rules which deserves mention in passing is the fact 
that} throughout behaves in the same way as the voiced aspirated conson- 
ants: yet the surviving (initial) h of Harauti, as generally in the modern 
languages, is voiceless. And in addition, though not so far mentioned, s 
has the same inhibiting effect as an aspirated consonant or ^: thus e.g. satz 
‘companion’ (= Hindi sathi). The remarkable thing is that in some other 
Rajasthani dialects (N.W.Marwari and S.Mewari; Allen 1957:6)5 — voice- 
less [h]?° and h — voiced [f]: thus e.g. Mar. hiro ‘sweetmeat’ ( = Har. siro, 
Hin. sera) beside hiro ‘diamond’ (= Har. hiro, Hin. hia); hu go ‘went to 
sleep’ (= Har. so gyo) beside hū go ‘became’ (= Har. ho gyo). What has 
happened is that in Harauti certain processes of loss, inhibition, and 
transfer of aspiration (which incidentally do not apply to the other 
dialects), have operated just as if the Marwari-Mewari changes had taken 
place in Harauti also. It unfortunately seems doubtful whether the dialect 
will survive the inroads of Hindi and 'standard' Rajasthani sufficiently 
long to demonstrate whether the processes in question have in fact 'antici- 
pated’ a future state of the language.?! 

The conclusions of this study are as follows. If *th etc. are excluded 
from the PIE system (which there are atleast arguable grounds for doing), 
the remaining triadic series *t, d, dh is admittedly typologically excep- 
tional, assuming that *dh is interpreted as a voiced aspirate. But there 
seem no good reasons for interpreting it in any other way. Like uneven 
distributions of phonemes (cf. Hoenigswald 1960:80f.), typological od- 
dities are an occasional untidy fact of life — though they tend like the 
former to be brought into line by subsequent changes. In this case, for 
example, Greek removes the oddity by devoicing the voiced aspirates, and 
Indo-Iranian creates for them a voiceless counterpart. The history of 
Sanskrith shows a similar progression: as a voiced it was exceptional, and 


19 See examples in (iii) and note e.g. gokho ‘alcove’ (= Hindi gokha), not ghoko. 

20 For a native account of this change cf. Lalas 1954:14; 1956. 

?! The Census of 1961 showed a decline in speakers of 25% over 1951 (my own fieldwork 
was carried out in 1952); and provisional figures for the 1971 Census (334,000) show a 
further decline of 4096. 
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in Sanskrit itself the limited development of ‘visarga’ (h) did not suffice to 
remedy the situation; later, as in the modern languages, the oddity was 
removed by devoicing; and when in some of the dialects a new voiced is 
developed, it is only in conjunction with the emergence of a voiceless 
replacement. 
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The Distributional Syllable* 


ALAN BELL 
University of Colorado 


1. Introduction 


In “Is the vowel-consonant dichotomy universal?" Joseph Greenberg 
(1962) constructs a rigorous, explicit procedure for determining the 
syllabic and nonsyllabic segments of a language solely on the basis of their 
distributional properties. A number of other scholars also saw the possibil- 
ity of general definition of the syllable in its evidently close relationship 
with segment distribution — Kurylowicz (1948), O'Connor and Trim 
(1953), Haugen (1956a, b), and Pulgram (1969). 

They held in common two basic assumptions about the syllable's nature. 
First, the syllable is not an independent unit, but is to be derived from 
segmental properties. Second, the syllable should be defined formally, 
without reference to phonetic realization, in terms of the distributional 
properties of segments. Let us thus call the unit so defined the distribu- 
tional syllable. 

The definitions of the distributional syllable represent a considerable 
achievement, whatever judgement comes to be made of their ultimate 
success. A comment of Noam Chomsky's applies here, although it was 
originally directed at another of Greenberg's formalizations, "The defini- 
tion of linguistic units" in Essays in Linguistics: 

If rigorous procedures can in fact be found, such attempts at rigorous 

statement are the only way to find them. If not, these attempts will still have 

been valuable because of the insight into language structure that results from 


a demonstration of the limitations of certain methods of approaching it. 
(1959:217). 


Moreover, many of the ideas that they embody are still influential today, 


* A preliminary version appeared in Colorado Research in Linguistics 2, October 1972, and an 
earlier one was read at the annual meeting of the Linguistic Society of America, December 
1971. 
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both in descriptive and theoretical research. For example, Hooper's 
(1973) view ofthe syllable, in which syllable structure conditions are stated 
in terms of a segmental cover feature Strength, has much in common with 
the theories of the distributional syllable, since distribution is taken to be 
the primary means of determining language-specific strength hierar- 
chies. (Hooper does not share the two basic assumptions stated above, 
however). 

This paper seeks a better understanding of the strengths and limita- 
tions of the ideas behind the distributional syllable. We shall be asking how 
well the definitions meet an essential criterion for a successful phonologi- 
cal theory, one which Greenberg imposed upon himself, namely reasona- 
ble conformity with the phonetic facts. Further, and equally important, 
what is their ability to support generalizations about phenomena beyond 
those for which they were specifically intended, i.e. segmental phonotac- 
tics? 


2. Syllabicity 


There are two parts to the definition of the syllable, syllabicity and syl- 
labification. I take up first the problem of syllabicity, how to distinguish 
syllable nucleus from syllable margin. 

2.1. The procedure of O'Connor and Trim. Pike's (1948:78) distinction 
between vowel and vocoid underscored a fact that linguists now com- 
monly acknowledge: that the syllabicity of a segment cannot generally be 
predicted from its other phonetic features. On the other hand, a theory of 
the distributional syllable would maintain that the syllabic and non- 
syllabic segments of a language could be distinguished entirely by their 
formal distributional properties. O'Connor and Trim and Greenberg 
have proposed explicit procedures to make this hypothesis operational. 

Both approaches start from the valid observation that speech segments 
are not strung randomly in sequence. Marginal and nuclear segments 
more commonly alternate than succeed each other. 

The alternation of margin and nucleus is nicely exemplified by a 
hypothetical language with the common word canon [CV (C)]*. Let us call 
it language A and use it to demonstrate the mechanics of the two methods. 

O’Connor-Trim take the first two and the last two positions of the word 
as defining. In each position, they compute the number of contexts each 
phoneme has in common with every other phoneme. For example, say 
that: occurs before all vowels initially (ti, te, ta, to, tu) and b occurs before all 
except one (Di, be, ba, bo, *bu). Then the pair ¢-b would have four contexts in 
common initially. 

Now let us assume that our language A has five segments in class V and 
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20 in class C, and that they combine freely within the limits of the canon 
[CV(C)]". As Table 1 shows, every pair in the class C will have, in the four 
positions, 5, 0, 5, and 5 contexts in common, a total of 15, or 100% of the 
number possible. Pairs from the class V will have 0, 20, 20, and 20 contexts 
in common, again 100%. But no segment in class C will have a common 
context with any segment in class V, although both occur in the final two 
positions. No other two classes of phonemes will show this pattern. 


TABLE I: O'CONNOR-TRIM SYLLABICITY IN LANGUAGE A 


Classes of Common contexts by position 
segment 
pairs 












Post- Pre- Total 


initial final 







Initial Final 








C-C 5 0 5 5 10096 
V-V 0 20 20 20 100% 
V-C 0 0 0 0 0% 


2.2. Greenberg's procedure. Greenberg constructs a function called the 
‘maximum recurrence interval’ to distinguish vowel from consonant. For 
a given class of phonemes, the maximum recurrence interval is the length 
of the longest sequence of phonemes, not belonging to the class, that can 
separate two members of the class (or separate a member from initial or 
final position). The motivation behind this function is that “since the 
maximal length of the sum of the margins of the syllable is necessarily 
greater than the center, the maximal interval for. . . the recurrence of 
nuclei will always be larger than for the consonant class”. The class of 
nuclei is then defined as the smallest class of segments meeting two 
conditions: it must have a higher maximum recurrence interval than any 
other class, and every sentence must contain at least one of its members. In 
our language A, the maximum recurrence interval for the class C is 1 (e.g. 
#CV C#), and that for the class V is 2 (e.g. #CVCCV#). Furthermore, V is 
the smallest qualifying class, for if one of its members is removed, then 
there will be sentences in which the new reduced class does not occur. 
2.3. Defects of the procedures: marginless syllables. The major weakness of 
both procedures is that they do not yield a classification into margin and 
nucleus which accords with phonetic realization for certain language 
types where alternation of margin and nucleus is less prominent than in 
language A. Languages possessing syllables without margins are such a 
type. 

These languages are necessarily difficult for the O'Connor-Trim pro- 
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cedure. One reason for choosing initial and final positions was to avoid 
counting intersyllabic contexts. This cannot be avoided, since it is certainly 
possible for a language to exhibit both nuclear and marginal sequences in 
initial and final positions. When this occurs, statistics based on common 
contexts of occurrence do not lead to a clear separation of margin and 
nucleus. I do not offer an illustration, for the reader may consult Arnold 
(1964), who, after unsuccessfully applying the procedure to Greek and 
Polish, concluded that it could only be expected to be successful for 
certain types of languages. 

The conceptual basis for the O’Connor-Trim procedure is that dis- 
tributional constraints on segments, particularly within syllables, are 
strongly determined by their membership in the classes of margin and 
nucleus, which is surely true. This concept could be implemented by 
finding an explicit measure of similarity of distribution between a pair of 
segments, and then grouping segments into two categories, called mar- 
gins and nuclei, according to their similarity of distribution. The similarity 
between pairs of margins and the similarity between pairs of nuclei is in 
general assumed to be greater than the similarity between margin-nucleus 
pairs. A necessary condition for such a procedure to qualify as a formal 
definition of consonant and vowel is: 


(1) There exists, for any pair of segments in a language, a universal 
measure of similarity of distribution that leads, by some cluster- 
ing procedure, to a margin-nucleus categorization of the seg- 
ments. 


This implies that there is some set of universally definable contexts over 
which the margin-nucleus classification invariably dominates the many 
other segment classifications as a determiner of distributional constraints. 

There is no reason to believe that (1) holds. O'Connor and Trim's only 
explicit claim was to have found a procedure that was successful for 
English. Arnold (1955-56) was able to apply it also to French. But neither 
the original measure nor certain modified ones were successful when 
Greek and Polish were included (Arnold 1964). One might wonder 
whether statistics based on token rather than type occurrences would be 
more successful. I can only say that an attempt of mine to apply this 
approach to English showed no promise whatsoever. 

Although it has been much less influential, Greenberg's Agora is 
superior in many respects to the statistical definition of O'Connor-Trim. 
His recurrence function is carefully constructed so that it will apply to any 
language, whereas the computational procedures of O'Connor-Trim are 
ad hoc and admittedly unsophisticated. 

Greenberg's algorithm also automatically assigns the labels *margin' 
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and ‘nucleus’ to the classes it distinguishes, whereas the O'Connor-Trim 
procedure is only designed to distinguish two classes. They do point out 
that in English one class should be designated as nuclear because it is less 
common initially and finally, its members occur in sequence less often 
than those of the other class, and because some words contain only its 
members. However, Greenberg incorporates these tendencies of nuclear 
segments in a general and explicit way. Thus any difficulties encountered 
by his procedure may also be assumed to be a problem for more general 
procedures based on the O’Connor-Trim approach. 

A language type for which the Greenberg procedure gives unaccepta- 
ble results is illustrated by language B. Language B has no sequence of 
marginal segments. Sequences of syllabic nuclei occur. No words consist- 
ing only of vowels are found in language B. This type of structure can be 
found in Hottentot, for example (Beach 1938). Occurring words are 
#CV#,#CV.V#, FCVCV#, #CVC#, etc.; non-occurring are *#CCV#, 
*#V#, *#CVCCV#, ctc. 

The maximum recurrence interval for the marginal elements is 2,3, 4, 
or however many syllable nuclei can occur in sequence, e.g. in #CV.V#. 
The interval for the class of nuclei is 1, e.g. in #CV.V#, since there are no 
clusters of consonants. The procedure thus assigns the formal label 
‘vowel’ to the margins, and ‘consonant’ to the nuclei. The labels would 
similarly be reversed for a language like Guaraní, in which sequences of 
two consonants and up to three nuclei can occur (Gregores and Suárez 
1967). It is not unreasonable to suppose that there may exist languages 
whose maximum sequences of margins and nuclei are of the same length, 
and which contain no words of vowels only, although I know of no 
example. In such a case, the procedure would either not distinguish two 
classes, or else by virtue of unrelated distributional gaps, would distin- 
guish entirely irrelevant classes. 

What happened? The overt conceptual basis for the procedure, that a 
syllable does not in general have fewer marginal segments than nuclear 
segments is sound enough, at least under the usual assumption that nuclei 
contain but a single syllabic segment. However, the procedure also de- 
pends crucially upon the further hypothesis, 


(2) If there occur longer sequences of nuclei than sequences of 
margins in a language, then there will occur words composed 
only of nuclei. 


This generalization does not hold. 

2.4. Defects of the procedures: segments which may be syllabic or not. The 
treatment of segments which may be either syllabic or nonsyllabic (most 
commonly high vocoids or sonorants) is difficult for any formal distribu- 
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tional theory. If both syllabic and nonsyllabic forms are represented at the 
given level of analysis, then no new problems arise. But frequently the two 
functions do not contrast, and both have the same formal representation. 
How could a formal method distinguish the nuclei of a sequence in this 
case? It is of course possible to maintain that it is unreasonable to require 
of a formal method that it distinguish margin from nucleus where it is 
formally irrelevant. Neither Greenberg nor O'Connor and Trim accept 
this refuge. Greenberg states that such segments should be treated as two 
phonemes for the purposes of his procedure (1962:77). O'Connor-Trim 
explore another possibility, that such segments will exhibit contexts in 
common with both vowels and consonants, and that they can then be 
separated into two segments with appropriate distributions. Unhappily, 
segments in double function do not always show this pattern, and fur- 
thermore they are not the only kinds of segments that may do so. For 
example, in a language with no initial vowels or initial marginal clusters 
and a preconsonantal syllabic 2, the measure of O'Connor-Trim would 
group » unambiguously with the consonants, revealing nothing of its 
double function. (Even if the syllabic segment has a separate label, if the 
language had no marginal sequences and no utterances with nuclei con- 
sisting solely of n, Greenberg's recurrence intervals would give the same 
result. The maximum recurrence interval for vowels would be 2, e.g. 
#nCV-. Includingz with the vowels would reduce the maximum interval 
to 1, hence it is assigned to the consonants). 

If vowels occur initially (as in a number of Bantu languages) the 
O'Connor-Trim measure will show a double affinity for n. But then 
compare this to a language where instead of initial nC- sequences, the only 
initial sequences are s + consonant, as in Alabaman (Rand 1968). In this 
case, s too would exhibit considerable commonality with vowels and con- 
sonants. 

I think that it is fair to conclude that an explicit, non-phonetic distribu- 
tional characterization of vowel and consonant is not readily available, if 
possible at all. Before I turn to distributional theories of syllabification, let 
me remark that they are not unaffected by this conclusion. Syllable divi- 
sion is a matter of determining which marginal elements belong to which 
nuclei. A theory of syllabification must becessarily presume that segments 
have already been classified as margin or nucleus, if only to be able to 
indicate that consecutive nuclei belong to different syllables. Of course, it 
is possible to uphold a hybrid distributional theory, granting that syllabi- 
city has an independent or phonetic basis, but that syllable division is 
essentially distributional. This is the conclusion of Kloster Jensen (1963). 
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3. Syllabification: the Kurylowicz Condition 


The key to distributional theories of syllabification is a principle first 
exploited systematically by Kuryłowicz (1948), namely, that initial and 
final clusters of medial syllables conform to the same constraints as those 
in initial and final syllables. Stated formally, we have the Kurylowicz 
Condition, 


(3) If an intersyllabic sequence of consonants is analyzable into 
permissible word-initial and word-final clusters, then the syllable 
boundary does not fall between non-permissible clusters. 


Compared to most sweeping statements about the syllable, the condition's 
conformity with the ‘phonetic facts’ is astonishingly general. Even so, it 
does not appear to hold universally. 

Before I proceed with citation of counterexamples, the nature of the 
‘phonetic facts’ of syllabification deserves mention. The descriptions of 
syllable division cited below are, to my best knowledge, based on the 
informed auditory judgement of trained linguists. Derivative syllable 
divisions postulated on the basis of sonority theories, distributional 
theories, etc. are not included. Judgements of syllable division in some 
contexts are of course notoriously treacherous (Lebrun 1966, Bell 1975), 
resembling those of stress levels in some respects. A competent inves- 
tigator, however, will make no statement about syllable division, or qualify 
it, if he is unsure. It does not follow, then, that all descriptions of syllable 
division are invalid — rather, like all phonetic description, they have 
evidential value subject to challenge. 

We construct language C to illustrate one type of counterexample. 
Language C has no initial clusters and only open syllables in final position. 
It has medial consonant sequences of two segments. They are all 
heterosyllabic — syllable division falls between the segments. Typical 
forms for language C would be #CVC.CV#, #CV.CV#, #VC.CV#. Now 
say, perhaps by vowel loss, some of the medial clusters end up occurring in 
initial position as well. The Kurylowicz Condition predicts that just these 
clusters will become tautosyllabic, this being the only division yielding 
permissible initials and finals. It seems nevertheless plausible that they 
might retain their original syllabification. Indeed something like this 
appears to have occurred in Huichol, which has a few initial clusters, for 
example pt-, pk-, and mt-; no final consonants; and medial consonant 
sequences which include the initial ones. McIntosh (1954) and Grimes 
(1959) report that all medial clusters are heterosyllabic. Another language 
where the same process has led to a violation of the Kurytowicz Condition 
is Alabaman (Rand 1968). The Alabaman initial clusters are /st, sk, sw, sL/. 
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This makes it less tenable that the inherent heterosyllabicity of the seg- 
ment sequences explains the violation of the Kurylowicz Condition. 
Whether violation could occur with sequences of say, stop and liquid is 
open. 

The Kurylowicz Condition itself does not suffice for a theory of syllable 

division, of course. It determines a syllable boundary only when the 
sequence of marginal segments between two syllables can be analyzed into 
permissible final and initial clusters in just one way. English dogma is an 
example. Call these uniquely analytic sequences.’ There also occur multiply 
analytic sequences, as in English extra, with three possible divisions that 
satisfy the Kurylowicz Condition. And, more rarely, one finds unanalytic 
sequences, for which no division yields permissible final and initial clus- 
ters. Spanish transcripcion is a stock example, since -ns does not occur at the 
end of Spanish words, nor does scr- occur initially. 
3.1. Principles of distributional syllabification. We note in passing that it is 
possible to arrive at a formal definition by dividing the multiply analytic 
and unanalytic sequences uniformly and arbitrarily, for example assign- 
ing the entire sequence to the first syllable. This definition was actually 
adopted by Bjerrum (1944), according to Koefoed (1967:177). It is also 
the Icelandic orthographic convention (Einarsson 1949). In contrast, the 
distributional theories of syllabification of Kurylowicz, Haugen, O'Con- 
nor and Trim, and Pulgram all seek principled, non-arbitrary procedures 
to divide these sequences. They differ mainly in how they go about it. In 
the following discussion I will concentrate on the basic principles that 
their procedures embody, rather than discuss each in detail. Table II will 
aid the reader to keep track of the connection between principles and 
theories. 

The first principle in the table, 'Kurylowicz Condition dominant, indi- 
cates whether a uniquely analytic sequence must be divided into permissi- 
ble final and initial clusters, or whether there are exceptions governed by 
some other principle. Kurylowicz relaxes the application of the condition 
only in favor of the ‘Open Syllable’ principle, which states that 


(4) Asingleintervocalic consonant belongs to the following syllable. 


1 The terms in ‘analytic’ refer to properties of marginal sequences. I think it is worth 
distinguishing them from those in ‘divisible’ on one hand and ‘resolvible’ on the other. My 
practice is to reserve 'divisible' for perceptual judgements (Bell 1970:40). Resolvibility, like 
analyticity, is a purely formal property and refers to the inclusion of shorter occurring or 
permissible sequences within longer ones. The notion is exploited by Greenberg (1965), who 
attributes the original concept to Hjelmslev. The difference is that for resolvibility, the 
sequences in question occur in the same position (initial cluster including initial cluster, 
medial cluster including medial one, final including final); whereas analyticity is restricted to 
medial sequences and pertains to their inclusion of terminal clusters. 
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We see below in the discussion of the ‘Minimal Coda’ principle that (4) is 
too strong. 


TABLE I: PRINCIPLES OF SYLLABLE DIVISION 


Kurylowicz Uniform 


Condition divisi- Open Minimal Irregular 

dominant bility syllable coda coda 
Kurytowicz B - + = + 
Haugen 5 + = = = 
O'Connor-Trim + + ~ - - 
Pulgram + = + + + 


3.2. The procedures of Haugen and O'Connor-Trim. The principle of ‘Uni- 
form Divisibility’, 
(5) Medial sequences of the same length are divided in the same way 

for a given language, 


is the cornerstone of the theories of Haugen and O’Connor-Trim. It 
undeniably captures a general tendency: one expects a single consonant 
to syllabify with the following vowel, two consonants to be separated by 
syllable division, and so on, with certain exceptions owing to the 
Kurylowicz Condition or to the presence of grammatical boundaries. It 
falls short of being a universal principle, however. 

If applied to all medial sequences, as Haugen, at least if taken literally, 
proposes, the ‘Uniform Divisibility’ principle leads to such unacceptable 
conclusions as the identical division of the uniquely analytic three- 
segment sequences in anxious [-ykš-] and obstacle [-bst-]. Even if uniquely 
analytic sequences are excepted, the principle does not appear to coincide 
with the descriptions of some languages. Luganda has medial sequences 
of nasal + obstruent as well as geminate consonants. Both are unanalytic, 
for final syllables are open, and in initial sequences of nasal + stop or stop 
+ stop the first element is syllabic. The two sequence types syllabify 
differently. Nasal + obstruent sequences form a tautosyllabic cluster with 
the following syllable, whereas geminates are divided (Tucker 1962, Cole 
1967). And in general, it is not difficult to find cases where certain 
sequences are tautosyllabic, typically sequences of obstruent + liquid or 
fricative + stop, while others are heterosyllabic. Sometimes the deviant 
clusters are uniquely analytic, as in Yakur, a West African language 
(Bendor-Samuel 1969), and sometimes they are not, as in Cham, an 
Austronesian language spoken in Cambodia and Vietnam (Blood 1967). 
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Further, when we measure the ‘Uniform Divisibility’ principle against 
its utility in explaining wider phonological phenomena in terms of the 
syllable, again it appears to be lacking. A general statement of the Ro- 
mance stress rule in terms of the syllable requires that some obstruent + 
liquid sequences be tautosyllabic. James Hoard (1971) and David Stampe 
(1972) posit different syllabifications for English words like eerie and zero, 
meany and Reno, Mitty and Hittite, providing an explanation for the differ- 
ence in pronunciation of the medial consonants. Thus syllable-initial ¢ in 
Hittite is tense and aspirated, syllable-final t in Mitty is lax and flapped. 

Theo Vennemann (1972) pointed out that vowel lengthening in 
Icelandic can be stated very generally as occurring in open syllables if 
some, but not all medial obstruent + sonorant sequences that occur 
initially are taken to be tautosyllabic. Faeroese vowel lengthening is 
analogous, although the subset of permissible initial sequences that are 
tautosyllabic differs. 

The principle of ‘Uniform Divisibility’ implies that neither the nature of 

the segments themselves, nor the accentual context in which they occur, 
plays a role in syllabification of medial sequences. The available evidence 
does not support this hypothesis. 
3.3. The procedures of Kurylowicz and Pulgram. The theories of 
Kurylowicz and Pulgram do not differ greatly in their conceptual basis. I 
will treat only Pulgram’s theory of syllable division, it being more recent, 
and more carefully worked out. 

Pulgram resolves unanalytic sequences by the ‘Irregular Coda’ princi- 
ple: 


(6) Ifall divisions of a sequence yield a non-permissible initial or a 
non-permissible final cluster, the non-permissible cluster must 
be the coda. 


Thus Spanish trans.cripcion. 

Note that principle (6) will apply to all unanalytic sequences only under 
the doubtful assumption that they always contain a permissible initial 
cluster. The assumption would not hold, for example, in a language not 
permitting initial vowels unless all medial consonants occur also initially. 
(Here I assume, with Pulgram, that constraints on initial and final vowels 
are relevant to determining permissible terminals). For otherwise there 
would be a consonant k; such that the sequence -Vk;V- has no division 
yielding a permissible initial. Yerukala, a Dravidian tribal language, also 
appears to have medial sequences containing no permissible initial 
(Srinivasavarma 1969). Yerukala has neither initial nor final clusters; the 
segments /n s l/ do not occur initially or finally; and / does not occur 
initially. Thus unanalytic sequences like /-ondli-/ (from /pondlima:ri/ 
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‘wives’) have no division which yields a permissible initial; and only the 
division /-o.ndh-/ yields a permissible final. 

Vennemann (1972) has pointed out that German [ ra:.dlə] ‘I bicycle’ is 
an exception to the Irregular Coda principle, since Beg: is not a permissible 
initial cluster. However, the North German variant [ ra:t.l5] suggests that 
the principle may have diachronic application. Although the notion of 
permissible cluster in Kannada is hard to apply to available descriptions, 
because of conflicts between speech varieties, the medial sequences in 
/kak.sde/ ‘I had it put’ (Bright 1958), /cik.ni/ ‘kind of betel nut’, and 
/dak.sna/ ‘south’ (Hiremath 1961) also appear to be exceptions, since *sd-, 
*n-, *sn- do not occur initially. 

Multiply analytic sequences, according to Pulgram, are divided accord- 
ing to the principle of the Minimum Coda, which subsumes the principle 
of the Open Syllable: 


(7) If a medial sequence can be analyzed into permissible final and 
initial clusters in more than one way, the syllabification yielding 
the shortest coda is chosen. 


Principle (7), like most of the others discussed above, has a certain 
validity. A common pattern is illustrated by Cham. Cham has initial 
clusters of obstruent + sonorant (fr, etc.) and obstruents occur finally. 
Medial obstruent + sonorant sequences are syllable-initial, not heterosyl- 
labic (Blood 1967). 

Heterosyllabic medial sequences are predicted by the Minimal Coda 
principle in the converse situation in which final, but not initial clusters 
occur, as in the indigenous words of Karacay, a Turkic language. Medial 
sequences of two segments that also occur as final clusters could, without 
violating the Kurylowicz Condition, syllabify with the preceding syllable, 
but they do not. All Karacay medial sequences are heterosyllabic (Hebert 
1962). 

Although many languages thus conform to it, and no one would pre- 
sume to propose a contrary Minimum Onset principle, the Minimum 
Coda principle is still too strong. 

To begin with American English, it is incompatible pah the pronuncia- 
tion of such words as Singapore ['sin. apor, hangar [' hæy.r], historic 
[his torik], vestigial [ves' ndZiol], Estonia [es' tonio]. (These and the follow- 
ing transcriptions are given by Kenyon and Knott 1953). Pulgram's (but 
not Kurylowicz") actual procedure would in fact give this same syllabifica- 
tion. This is because in such cases, the preceding nucleus is a non-final lax 
vowel. Hence a division placing the entire marginal sequence with the 
following syllable is not permitted. pu: this is no mon successful, for we 
find also cashier [kæ'šir], effete [s'fit], effluvium [s'fluviem], necropolis 
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[ne krapolis], plurality [plo! rzloti], and so forth. 

More importantly, the Minimum Coda principle (7) shares the incom- 
patibility of the principle of Uniform Divisibility (5) with respect to the 
general formulations concerning English stress placement, English 
tenseness and aspiration, and Icelandic and Faroese vowel length men- 
tioned above. The reason is that the principle of the Minimal Coda, like 
that of Uniform Divisibility, entails that certain classes of medial conson- 
ant sequences will syllabify in the same way — no matter what the nature 
of their individual segments, no matter what their accentual context of 
occurrence. And the classes distinguished by the Minimal Coda principle 
— medial sequences not having the same possibilities of analysis into final 
and initial clusters — do not provide universal explanatory advantage. 


4. Conclusion 


The specific theories of the distributional syllable that have been pro- 
posed are unsuccessful. They are unsuccessful because their implicit or 
explicit conceptual bases, (1) through (7), are stretched too far. These 
principles thus should not be adopted as a basis for language description, 
as has happened.? This practice is not harmless. It robs the linguistic 
community of whatever empirical observations about syllabic phenomena 
that might have been made independently of these assumptions. 

The present inadequacy of the distributional syllable notwithstanding, 
it is of course still possible that the basic assumptions hold, their vindica- 
tion awaiting only the discovery of the correct formal definition of the 
syllable. This is a judgement the reader will want to make for himself. My 
own view is that the basic assumptions of the distributional syllable, stated 
in the introduction, are untenable. 

'The problem of the syllable in phonological theory is the problem of the 
organization of segment strings, including their accentual and tonal 
properties. Segment strings exhibit strikingly regular patterns of organi- 
zation, yet their possibilities of organization appear to be far too complex 
to be accounted for by constructs based on a few selected near-universal 
regularities of distribution. 

It follows that the syllable is not likely to be a unit derivable from 
abstract phonological properties, just as at the phonetic level it has not 
been possible to derive it from phonetic features. The other basic assump- 


? For example, McArthur and McArthur (1956) for Aguacatec, Sommer (1968, 1970) for 
the Kunjen dialects of Australia. I suggest that Sommer's theoretical orientation led him to 
claim that all medial margin sequences formed the coda of the preceding syllable, so that 
there were no syllables with onsets. Any discussion of other evidence for syllable division was 
omitted. Such evidence does exist, not supporting his unlikely conclusion (Dixon 1970). 
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tion of the distributional syllable, that it is defined without reference to 
phonetic realization, is likewise untenable, as is shown by its general 
weakness in accounting for phenomena beyond segmental phonotactics. 

One conclusion I do not draw yet is that phonology can do without the 
syllable. For the concept of the syllable to contribute to phonology, it 
should be promising to assume, just as we assume that speech is organized 
into segments, that segments are organized into syllables, both phoneti- 
cally and at more abstract levels. Let us, however, guard against too 
narrow a view, against confusing a tool with the problem. 'Defining the 
syllable’ and ‘proving the existence of the syllable’ are pseudo-problems. 
Segment organization is the problem. If assumption of a syllabic unit leads 
to explanation of regularities of segment organization, so much the be- 
tter. If not, we will be awaiting a more general theory of organization, and 
the syllable may enter the museum's Hall of Scientific Constructs, taking 
it$ place beside etber, the noble savage, and the like. 
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Tone and Intonation in Guyanese English 


JACK BERRY 


Northwestern University 


The present paper offers a few notes on the intonation of Guyanese 
English as spoken by my friend and former colleague, Dr. S.R.R. Allsopp 
of the University of the West Indies.' Dr. Allsopp, as well as speaking 
Caribbean Educated English and Southern British Standard English, has 
native knowledge of Guyanese English (GyE) both at the Creole level and 
at levels above. 

Although there are excellent descriptions of the dialect continuum in 
Guyana (Allsopp 1958, 1962; Bickerton 1973) and elsewhere in the 
Caribbean, especially in Jamaica (e.g. Bailey 1966, DeCamp 1960, Cassidy 
1967, Wells 1973), these descriptions, in general, have tended to neglect 
prosodic features. 

And further, it would appear from what has been written, that there is 
some doubt as to the exact nature of the accentual system (or systems) of 
Caribbean English (CE). Nearly all writers agree that CE differs conspicu- 
ously from most British and American dialects in a number of prosodic 
features, most notably, perhaps, in its characteristic rhythms and intona- 
tions. Accent is generally described in terms of stress (e.g. Bailey 14-17, 
Cassidy xliv, DeCamp 137-139 and Wells 21-24 on Jamaican English; 
Bickerton 28-36, Holder (by implication) 897-898 on Guyanese English). 
At the same time, however, it is often noted that the stress system is 
“simpler than that of RP or American English” (DeCamp) and that “it is 
not always easy to distinguish stressed and unstressed syllables” (Cassidy, 
DeCamp) especially “since there is little or no phonetic modification in 
unstressed syllables such as occurs in RP or American English” (Cassidy, 
DeCamp; Bickerton). 

An early dissenter from the general view, Lawton (1963) describes 
Jamaican English at the Creole level as if, essentially, it were a tone 


* The data for this paper was assembled during periods of collaborative research at North- 
western University in 1975. Dr. Allsopp’s visits to Northwestern were made possible by a 
grant from the Social Science Research Council. 
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language. More recently, Allsopp (1972) and Spears (1972) have claimed 
a pitch-accent for Caribbean, including Guyanese, English and Cayman 
English respectively. The latter view is the one taken in this paper. 

Consider the following representative sample of GyE said with ‘normal’ 
(i.e. unemphatic) and fairly neutral intonation: 


(1) 'Give the 'old-man a ' packet.? p= dum] 


Stress is as marked: strong stress (marked !) falls on the first syllables of 
the three content words give, old-man and packet. Other syllables have weak 
stress (unmarked). Syllables are said on different, fairly level pitches, and 
the pitch changes from one discrete level to another in 'steps' and not in 
contours spread over syllables. This type of intonation is very reminiscent 
of pitch phenomena found in the so-called 'tone languages' of West 
Africa. 


Accent 


Example (1) contains two dissyllabic nominals: the compound (or quasi- 
compound) noun old-man and the noun packet. In (1), the former is 
pronounced with lower (level) pitch on the first syllable which we leave 
unmarked and higher (level) pitch on the second which we mark with an 
acute accent; in final position (before #) and in citation form, old-man 
might be pronounced with terminal fall: thus 


(1b) old-mán#. [LN] 


In (1) packet is pronounced with high (level) pitch on the first syllable and 
low (level) tone on the second and it might be so pronounced in citation 
form. In 'included' position, at least two pronunciations are possible. 


(1c) - pácket - [- =] or ~] 


Of the two contrasting sequences, the low-high sequence is probably the 
more common in GyE. It occurs, for example, on almost all personal and 
place names, thus providing the well-known minimal pairs, first noted, I 
believe, by Collymore (1956) in Barbadian English, in which one item is a 
personal name and the other the name of a trade or profession: e.g. 


2 Since this paper is concerned exclusively with suprasegmental features, for easy identifica- 
tion, texts are given in standard orthography wherever possible. Both Allsopp (1958 and 
1962) and Bickerton describe the segmentals of GyE and provide useable broad tran- 
scriptions. 
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Taylór, Masón, Farmér vs. tailor, máson, fármer.? 

On three-syllable words the common sequences in GyE are (marking 
only the first high syllable): e.g. cénstable, newspaper, pepperpot. Pitch in 
these examples is realized by the following rules: the marked syllable has 
high pitch; syllables preceding the marked syllable always have low pitch. 
Syllables following the marked syllable have pitches determined by posi- 
tion in the sentence and by the sentence intonation: they may therefore 
have equal or lower pitch. In citation form, the three examples might be 
pronounced: 


(1d) cónstable [~—__] newspáper [_—_]  pepperpot [_ —\] 


Monosyllabic words in GyE mostly have high inherent pitch. A few form- 
words, the determiners, for example, have low inherent pitch. Other 
form-words have ‘strong’ and ‘weak’ forms with high and low pitch re- 
spectively: the personal pronouns, for example, she (she, her); shé (empha- 
tic) and the partitive some (a little, a few); sóme (a part, not all). It should be 
noted that the inherent pitch of a word in GyE is often changed by special 
sentence intonations and the pitch contrasts between lexical items are 
thereby neutralized. An extreme example of pitch levelling is given in (2) 
below. 


(2) Give the old man a packet, [ ~_—___—_ | 


This type of intonation is fairly common in commands and requests when 
it signals impatience on the speaker’s part; in parenthetical statements: 


(3) Twó, I tél you. D———] 


and in sentences in which a contrastive emphasis is given to a word or 


words. Examples of contrast-emphasis with pitch-levelling are given in 
(14) and (17) below. 


Sentence Intonation 


The different intonations of ‘normal’ utterances so far encountered in 
GyE can be reduced to two main types. In the first type, roughly speaking, 
the pitch starts at a relatively high level and descends to a lower level at or 
near the end of the sentence. This type of ‘falling’ intonation is used with 
assertions, commands and requests and X-questions. (1) above is an 
example. 


* Allsopp (1972:15) gives a rather complete list of such minimal pairs. 
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In the second type of sentence intonation, again roughly speaking, the 
general direction of the pitch movement is reversed; starting at a rela- 
tively low level the pitch ascends in a series of ‘upsteps’ to a relatively high 
level at or near the end of the sentence. Rising intonation is used in two 
types of utterances: in YES/NO questions and question tags and in certain 
exclamatory sentences which express surprise on the speaker’s part. In 
questions, the final syllable ends in an upward glide (4a), in exclamations it 
may end in ‘fall’ or, less commonly, perhaps, in level pitch (4b). 


(4a) So she’s here again? RE / | 
N 
(4b) So she's here again! [ —- ] 

There are at least three variants of the falling intonation: these differ 
only in the pitch of their final syllables. The first variant ends in a fall. 
(The fall is by glide if the sentence ends in a single high): 

(ba) Give mé sóme. [=e] 


(5b) Give mé some bréad. [Pee x] 


The second variant ends in a low pitch with terminal rise (whatever the 
inherent pitch of the final syllable): 


(6) I want one pot. [-~- | 


It is less ‘abrupt’ than the first variant. The third variant ends in a level 
pitch: 


(7) Try and éat. [~—] 


Both the third and second variants occur in the compound intonation in 
(8) below: 


(8) What you reading, John? [^ | ij 


The main body of the intonation in all three falling variants can be stated 
as a structurally predictable sequence of high and low pitches with 
'downdrift' rules. Briefly these rules provide that a high tone preceded by 
one or more low tones will be on a relatively lower pitch than any preced- 
ing high in the same sequence: in (1) above, the high tone on pá(cket) is 
lower than the high tone on mán which in turn is lower than that on give. 
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An unbroken series of two or more high tones will be level unless 
‘downstep’ intervenes. In (5) above downstep occurs optionally between 
give and mé.* 

There are two main intonations associated with vEs/No-questions and 
question-tags. The elliptical questions in (9) below are examples of these 


intonations occurring on a single syllable. Both end in higher rise than the 
rise in (6) and (8) above. 


(a) Two [^] «e rw [V] 


In longer sequences, the pitch starts at a relatively low level and rises to a 
high. The rise is achieved by ‘upsteps’ from one discrete level to another at 
word boundaries, or by glides: 


(10) All-yóu want licks? [s] or ese ar [2] 


In the second variant intonation, which generally signals surprise or 
incredulity on the speaker’s part, terminal rise is reinforced by a preced- 
ing fall. The fall may occur on the same syllable as the rise, as in (9b) above, 
or earlier in the intonation: 


(11) Óne pót nów?! [v—] 
(12) You want to pass, na? B gays ] 


Special Intonations 


Basic intonations can be modified in several ways. Devices for emphasis, 
for example, include the following: 


I. overriding of ‘downdrift’ (and ‘downstep’) rules 
II. expansion of the pitch range 
III. substitution of ‘emphatic’ tones 
IV. pitch-levelling 
V. tone-shift 


Downdrift rules may be overridden throughout an entire intonation: this 
is a common feature of exclamations: in the following example, 


(18) Whátalétofrám: | — —] 


* Spears 1972 gives a succinct and lucid account of downdrift in Cayman English. 
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the high pitches, despite intervening lows, are all at approximately the 
same level. 
Sometimes, only a word or syllable of a word is affected: in (13b) below, 


(13a) Pát some súgar.[ _—_]} < (18b) [xo 


in which the word ságar is emphasized for contrast, its first syllable has 
about equal pitch to that of pút. 

Any word (or stressed syllable of a word) to be emphasized may be given 
higher or lower than normal pitch: say /5/ and /1/ against normal /4/ and 
/2/.5 Other syllables may or may not be levelled at /2/. 


(14a) JOHN (not x) is cóming. [= NE 


(14b) If you coMEovTr the bus, [5 _—_7/ || 
(Ill beat you). 


Entire utterances may be spoken on pitches /5/ or /1/, usually with levelled 
intonation. Such utterances usually express contempt or disgust on the 
speaker's part. 


(14c) Eh, look at this woman! À x ] 


(14d) That is a motor-car. ESSN: ] 


In almost any sentence, a glide from about mid-level to high can be 
substituted for the first high level pitch, with some increase in emphasis: 


(152)a húndred. [—~_| <> as» [—7-] 


An expansion of this glide (from low to high level) gives added intensity. 
The syllable on which the rise takes place may be extended or 'drawled', 
sometimes to an extreme degree: 


(16) is a lá::zy lfl boy. = | 


5 The characteristic range, within which the pitch fluctuates, is generally much wider in 
GyE than in most British and American dialects and more frequent use is made of the higher 
and lower pitches within the range. It would seem that the higher levels of pitch are 
sometimes produced as in (14c) with falsetto phonation, the lower levels of pitch with 
‘breathy’ voice, as in (14d). 
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Words of special semantic importance, with whatever intonation, are 
frequently ‘drawled’ in GyE. This feature is common to all varieties of CE 
and is noted in most descriptions. 

Both rise and subsequent fall may be compressed within a single word 
or syllable of a word in contrast-emphasis: the result in (17) is ‘scoop’ 
preceded and followed by low level pitches: 


(17) ROBINSON gó hóme. [- mu one —] 


Examples of ‘dip’ tone have been given in (9b)-(12). This tone is not 
restricted to question intonations but occurs frequently as an alternative 
to 'scoop' in 'emphatic' statements. 


(17b) I was so disappointed. [--V —. =| 


‘Dip’ and ‘scoop’ tones may be further reinforced to give rise-fall-rise 
and fall-rise-fall on a single (usually ‘drawled’) syllable: 


^ — 
(17c) Do, teacher, don't beat me. [^e ^V _| 


(17c) She's too kind. E = s] 
(disapproval) 


Somewhat related (and a characteristic feature of GyE) is tone-shift. In 
the following pairs of calling vocatives, the special intonation, a high 
rise-fall, is spread over the entire word or, as in (17) above, falls on the 
final syllable: 


(18a) Péerkim [77>] ada I 
(19a) Robérta! le x] or (19b) [er] 


But in (20b) and in (21b) the rise is best considered to be ‘shifted’ to the 
final syllable. 


(20a) Péterkin! [777] or 20) [~~] 
Q1a Robértat [—7 | orem (= — 
Summary 


The salient prosodic features of GyE are, first, a pitch accent and second, a 
sentence intonation conspicuously different from the intonation of stan- 
dard American or British English. Though high pitch in GyE and heavy 
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stress in Standard English often coincide, this is not always so. In many 
words with falling stress in Standard English, the heavy stress equates with 
low pitch in GyE. Stress has a limited (word-marking) function in GyE, the 
occurrence of strong stress being restricted to word-initial syllables. The 
basic sentence intonation in GyE is reminiscent of the terrace-tone lan- 
guages of West Africa in which the pitch changes by discrete steps from 
syllable to syllable in an overall pattern of downdrift. A reasonable as- 
sumption is that the pitch accent is a residual element of the West African 
languages which form the substrate of Caribbean English. GyE is not 
today a ‘tone’ language (if indeed it ever was) but in both its accentual and 
intonational systems it provides an interesting example of linguistic syn- 
cretism. 
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Universal Properties of Umlaut and Vowel 
Coalescence Rules: Implications for Rotuman 
Phonology 


CHARLES E. CAIRNS 
Queens College of CUNY 


One goal of this paper is to describe some rather interesting morphologi- 
cal and phonological phenomena of Rotuman, the language spoken on 
the island of Rotuma, about 200 miles N.N.W. of Fiji.! These phenomena 
pose a theoretical problem because, according to those versions of 
phonological theory which seem most plausible, there is no convincing 
way of choosing between the two analyses of them presented in this paper. 
In order to claim that the grammar put forth by the linguist is a descrip- 
tion of the native speaker’s linguistic competence, it is necessary that there 
be a unique grammar. Although I am not able to provide a formal revision 
in linguistic metatheory for solving the problem presented here, I provide 
a rather sketchy approach to a solution, based on certain empirically 
testable notions of ‘rule naturalness’. Evidence from a number of lan- 
guages is presented which suggest some interesting universal constraints 
on relative vowel heights and rounding in umlaut and vowel coalescence 
rules. According to these constraints, one of the two otherwise equivalent 
analyses of Rotuman is evaluated as clearly more highly valued than the 
other. 

The theoretical framework in which the two analyses of Rotuman are 
presented is, roughly, that presented in Chomsky and Halle's Sound 
Patterns of English (1968; hereinafter SPE). There have, of course, been 
advances in phonological theory since the publication of that book, but it 
seems that those formal aspects of the theory which pose the problem : 
under discussion later in this paper have not been superseded in a way 
which would make this problem disappear. 


1 Research on this grant was sponsored by NSF Grant # GS-300047 and a CUNY Grant 
made available by the FRAP program. I am indebted for discussion of this paper to Helen 
Cairns and of earlier versions to Emmon Bach, Barbara Hall-Partee-Bach, Bob Fiengo, 
Mary-Louise Kean, Alan Stevens, and several other colleagues. 
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The Rotuman Phenomena 


The phenomena of interest in Rotuman are described here with some 
simplification of the phonetic facts which, I believe, does not mar the 
analyses to be presented; for example, I ignore the distinction between 
tense and lax vowels, which would only complicate the presentation with- 
out suggesting a solution to the theoretical problem posed by the Rotu- 
man phenomena. 

'The most remarkable feature of Rotuman is that, for each Noun, Verb, 
and Adjective root, there exists a so-called ‘complete’ and ‘incomplete 
phase’. This is illustrated in the broad phonetic transcriptions of sentences 
(1) and (2). 


(1) [famóri fe’én] ‘the people are zealous’ 
(2) [famór fe’éni] ‘the zealous people’ or ‘zealous people (in general)’ 
The symbol ['] indicates a glottal stop. 


[fe’én] is the incomplete phase of the adjective meaning ‘zealous’; [fe'éni] 
is its complete phase. The incomplete phase of the noun for 'people is 
[famór]; its complete phase is [famóri]. According to Churchward (1940), 
"the word fe’en illustrates the general rule that, except in certain cir- 
cumstances, a verb — or an adjective used as a verb — is used in its 
incomplete phase. The word famór illustrates the general rule that, except 
in a few special cases, a word is used in its incomplete phase when it is 
followed by a word that qualifies it. . .". These observations, coupled 
with phonological arguments presented later in this paper, suggest that 
(3) and (4) may be an appropriate underlying representation of (1) and (2) 
respectively. 


(3) s(np(w(famori)n) yp vp(apj(fe’eni) any) vp)s 
(4) np(y(famori),, anje eni) py) np 


There is no affix or other morpheme which signifies either the com- 
plete or incomplete phase; instead, a form which is in the incomplete 
phase is subject to phonological rules which do not apply to its complete 
cognate. I propose that the phonetic representations in (1) and (2) are 
derived from (3) and (4) by a set of regular readjustment rules and a set of 
phonological rules, some of which are sensitive to a morpheme feature 
introduced by the readjustment rules. The readjustment rules assign a ‘+’ 
or a ‘—’ value of a feature which we will call [complete] to each lexical 
morpheme in appropriate syntactic environments. Two examples of such 
rules are given in (5) and (6); further research is necessary to determine 
the nature of these rules in further detail. 
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(5) ADJ —> [-complete]/,, (X 





VP 


where X does not contain yp(. 





(6) | N- [-complete] / „p(X Y ADJ Z) xp 
where X does not contain np( and neither Y nor Z contain np). 


The first Rotuman analysis 


Both Rotuman analyses presented in this paper assume the mechanism 
described above for assigning values of [complete]; they differ in that they 
propose different phonological rules which are sensitive to the value of 
[complete]. Phenomena which illustrate the chief effects-of these rules are 
given in (7). 


(7) Rules for 
Complete Incomplete Gloss forming incomplete 
a. [fe'éni] [fe'én] zealous vowel deletion 
b. [famóri] [famór] people Umlaut, vowel deletion 
c. [tíko] [tíok] flesh metathesis 


In the left column of (7) we see the complete phase, to which no 
phonological rules of interest here (except stress) apply; the right column 
is the broad phonetic representation of the incomplete phase. These are 
derived from their underlying representations by a set of phonological 
rules which operate only on forms marked [—complete]. In this analysis, 
these include a rule which simply deletes a final vowel, as illustrated in (72) 
and (7b), a rule which umlauts the penultimate vowel, as in (7b), and a 
metathesis rule, illustrated in (7c). Before turning to a more complete 
exposition of these rules, I present some aspects of Rotuman phonology 
which, while they do not present any problems of analysis of themselves, 
are important to an understanding of the problematical phenomena. 

Ignoring the distinction between tense and lax vowels, which is in part 
distinctive and in part determined by phonological rules, the systematic 
phonetic and systematic phonological vowels are as illustrated in (8) and 


(9). 


(8) SYSTEMATIC PHONETIC VOWELS 


i ü e ó æ a o u 
high + + = = = a = + 
low = es — = + + = = 
back = = EE = = + + + 
round  - + = + x zx: + + 
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(9) sYsTEMATIC PHONOLOGICAL VOWELS 


i e a o u 
high + = = -— t 
low = = + - m 
back = — t + + 
round = — = = + + 


The most parsimonious assumption about the stress rule is that it 
assigns stress to every penultimate vowel and applies before all of the 


other phonological rules discussed in this paper. It is given in (10). 
(10) STRESS 
{+syllabic] — [+stress] / X CoV # 


Data such as those illustrated in (11) suggest a rule of FRONTING, given in 


(12). 








Underlying 
(11) represen- 
Complete Incomplete tation Gloss 
a. [hala] [hál] /hala/ undercooked 
b. [hæle] [hæl] /hale/ part of roof 
c. [hake] [haék] /hake/ four 
d. [áfa] [af] lafa/ to make a mark 
e. [afe] [æf] lafe/ liver 
f. [tae] [tæ] /tael to divide 
(12) rRONTING 
+ syllabic 
"-syllabic) — [—back] / X [^syllabic], E | ¥ 
+ low —back 


This analysis is motivated principally by two considerations. First, [æ] 
appears in the complete forms only when followed in the next syllable by 
[e], which in each of these cases is derived from /e/. The second considera- 
tion is that, in the incomplete forms, [æ] only appears in exactly those 
forms which contain an [z] in the cognate complete form. It therefore 
seems reasonable to assume that they represent a single underlying seg- 
ment, /a/, and that there exists a FRoNTING rule, (12), which applies before 
the rule which deletes word final vowels in all incomplete forms. 

We now turn to a consideration of the metathesis rule, which applies 
only to forms marked with the morphological feature value [ —complete]. 
The application of this rule is illustrated in (13). 
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Underlying 
(13) represen- 

Complete Incomplete tation Gloss 
a. [ulo] [áol] /ulo/ kind of sea-bird 
b. [püre] [per] /pure/ to rule 
c. [fápa] [fúap] /fupa/ to distribute 
d. [tiko] [tíok] /tiko/ flesh 
e. [aíre] [aíer] faire/ true 
f. [híwa] [híaw] /hiwa/ to curve in 
g. [fóra] [fóar] /fora/ to tell 
h. [séma] [séam] /sema/ left-handed 


Metathesis applies just in case there is a [—syllabic] segment between the 
word final and the penultimate vowel and the word final vowel is lower 
than the penultimate vowel. This can be captured by the transformational 
rule METATHESIS 1 given in (14). The use of variables and conditions 
amount to a specification of the relative vowel heights described above. 


(14) METATHESIS I? 


STRUCTURAL +syllabic 
DESCRIPTION # Xie high [-sylabic]| -high] # 
—low [a e] 
1 2 3 4 5 6 
STRUCTURAL 
CHANGE 123546 


Conditions: (i) 2 - 5 is [— complete] 
(ii) if à = —, then £ = +. 


The symbol ‘#’ is used to limit the domain of application of these rules. It 
corresponds roughly with word boundaries. A more careful study of 
Rotuman morphology is necessary before a more adequate system of 
boundaries can be proposed. 

The umlaut phenomenaare illustrated in (15). According to the analysis 
under consideration here, these involve a rule which umlauts the penul- 
timate vowel, followed by a rule which deletes the word final vowel. These 
rules apply only to [—complete] forms. 


* Conditions on variables are used rather freely in this paper. It is unquestionably the case 
that such indiscriminate use of this device greatly expands the power of phonological theory. 
They are used here primarily to specify conditions of relative vowel height. Despite the 
theoretical disadvantage of this use of variables, I will use them anyway in lieu of a more 
constrained way or referring to relative vowel height. 
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(15) Underlying 
represen- 
Complete Incomplete tation Gloss 
a. [fúti] [füt] /futi/ to pull 
b. [hóti] [hot] /hoti/ to embark 
c. [Ati] [cac] Icacil to shave 
d. [móse] [mós] /mose/ to sleep 


A penultimate vowel is subject to UMLAUT, given in (16), if the word is in 
the incomplete phase and the word final vowel is both nonback and as 
high as or higher than the penultimate vowel. Of course, since these height 
restrictions are just the inverse of those stated for METATHESIS 1, we need 
not state them in UMLAUT if we specify that METATHESIS I precedes UMLAUT 
in the grammar or Rotuman. 


(16) UMLAUT 
[+syllabic] — [—back] / # X [-———} [syllabic] [—back] # 
[complete 

This formulation of UMLAUT assumes a convention whereby morphologi- 
cal features, such as [complete], inhere in each phonological segment. 

Note that the theory of notational conventions given in SPE require that 
UMLAUT and FRONTING be collapsed into a single schema, described in (17). 
Perhaps this schema could be improved by a more felicitous formulation 
of the rules; it is nevertheless not obvious that collasping these rules 
captures a clear case of a linguistically significant generalization. Accord- 
ingly, (17) is offered only because it is mandated by a currently standard 
theory, but rejected for further consideration in this paper because of its 
questionable status. 


(17) UMLAUT, FRONTING 





X [- syllabic], [+syllabic]| Y 
+low —high 
[+syllabic] — [—back] / +stress —back 


# X|—————— | [-syllabic] [-back] # 
—complete 


Finally, if the conditions for METATHESIS are not met, then VOWEL 
DELETION I (Abbreviated VDI) applies; VDI also applies to forms to which 
UMLAUT Or FRONTING have also applied. The data which illustrate the 
application of vD I are given in (18); VD 1 is given in (19). 
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Underlying 
(18) represen- 
Complete Incomplete tation Gloss 
a. [piri] [pir] /piri/ to curl up 
b. [hífu] [híf] /hifu/ seven 
c. [fáfu] [ff] /fufu/ to light up 
d. [fépi] [fép] /fepi/ to be slow 
e. [élu] rél l'elu/ to beckon 
f. [péne] [pén] /pene/ to smell, reek 
g. [méno] [mén] /meno/ to refrain from crying 
h. [nóku] [nók] /noku/ to bulge 
i [hóto] [hót] /hoto/ to jump 
j- [hágu[ [hay] /hagu/ to awaken 
k. [háko] [hák] /hako/ to climb 
l [haya] [han] /hanaf to feed 
(19) VOWEL DELETION I (VD I) 
[+syllabic] — [—segment] / # X[- | 3 
—complete 


The notational conventions described in SPE provide a means for col- 
lapsing UMLAUT and VD I into the schema in (20). 


(20) UMLAUT, VOWEL DELETION (UVD) 
[—back] / X______[ ~ syllabic] [— back] 


[+syllabic] — | /|* [ : 
[—segment] / X_____ —complete 


Here again it seems a bit curious to require that the rules be collapsed in 
this way, as the standard theory does. Although it should be possible to 
specify the value of [—complete] only once for all three of these rules (a 
goal not achieved in this paper), it is odd to specify only one vowel to the 
left of the arrow, since this 'similarity' between the rules seems fortuitous 
and not principled. A number of proposals come to mind for restricting 
the notational conventions from collapsing these rules in this way, but I 
know of none that is supported by convincing evidence. 

The chart in (21) is a schematic summary of the Rotuman phenomena. 


* The notation [segment] indicates deletion of a segment. 
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(21) PENULTIMATE VOWEL 


i u e D a 


i XiGG#  X@GGil# XeCi# XQ) X@Colil¥ 
u XiOm# XuGMF XeCM# XoGM# XaCoM#F 


XeCoGl# 3 XQCeo[g£  X[ajCo[el* 


0 hese XeQO# XoWM#* XaC([9£ 
E PT X a Ce[a] 


In this chart, X’ consists of ‘#’ followed by a string of phonological 
segments; hence, each string depicted in the chart indicates the systematic 
phonological representation of a word, roughly. Those words which are 
subject to METATHESIS I are marked with a triangle including the segments 
in the structural description of the rule. Vowels which become umlauted 
are indicated by a circle around the affected vowel. The application of VD 
is shown by means of asquare containing the vowel to be deleted. The one 
occurrence of curly braces specifies the vowel affected by FRONTING. 


FINAL VOWEL 
~ 
P 
$ 
p 
$k 


An alternative solution 


The solution I have just sketched is not the only solution possible within 
the framework of the theory of phonology put forth in SPE. The only 
other alternative I have been able to think of which does not involve 
missing many more clear generalizations involves formulating a rule of 
metathesis which applies to every [—complete] form; the occurrence of 
front rounded vowels would be accounted for by a rule of vowel coales- 
cence, and vowel deletion would be subject to height constraints which 
are, in effect, the inverse of the constraints on the version of METATHESIS I 
given in (14). 
The new version of METATHESIS II is given in (22). 


(22) METATHESIS II 


STRUCTURAL # X [+syllabic] [—syllabic] [+syllabic] # 

DESCRIPTION 1 9 3 4 5 6 
STRUCTURAL 

CHANGE 123546 


Condition: (i) 2 - 5 is [-complete] 


The rule of vowEL COALESCENCE (VC), given in (23), specifies the relative 
height of the umlauted and the umlauting vowel, taking advantage of the 
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fact that Rotuman has no low, nonback vowels at this stage of derivation in 
the position indicated by '4' in the sD of (23). 
(23) VOWEL COALESCENCE (VC) 


STRUCTURAL # X{[+syllabic] | +syllabic [-syllabic] 
DESCRIPTION a high —back 
B high 
1 2 3 4 5 
STRUCTURAL 1 2 3 4 56 
CHANGE —back| |- segment 
Conditions: (i) 2 - 5 is [-complete] 
(ii) if a = —, then B = +. 


VOWEL DELETION II (VD II), given in (24), specifies that the vowel in 
position ‘4’ in the structural description must be as high as or higher than 
thevowelin position'3'fordeletiontotake place.Sincethisincludesthesetof 
values for height features relevant for VC, it is possible to collapse (23) and 
(24) into the schema given in (25). 


(24) VOWEL DELETION II (VD II) 


STRUCTURAL # X[-syllabic | | +syllabic [-syllabic ] # 
DESCRIPTION a high y high 
Blow ô low 
3 4 
STRUCTURAL 123 4 46 
CHANGE —segment 
Conditions: (i) 2 - 5 is [-complete] 
Gi) if o = +, then y = + 
(iii) if 8 = +, then B = +. 
(25) VC—vDII 
STRUCTURAL # X|-syllabic| | ^syllabic [-syllabic] # 
DESCRIPTION a high y high 
B low ô low 
«-back» 
1 2 3 4 5 6 
STRUCTURAL 1 2 3 4 56 
CHANGE «back» | |-segment 


Conditions: same as in (24) 


Relative evaluation of the two analyses 


When we compare the most collapsed descriptions of the two analyses, we 
find that the evaluation criterion proposed in SPE, namely, feature count- 
ing, gives the first analysis a higher value. In particular, if we compare 
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METATHESIS I with METATHESIS II, we find that the former is more complex 
than the latter by specification of two more features in the SDs and of two 
more values in the set of conditions on application. The collapsed VC VD II 
is more complicated than UVD by five features in SDs and four values in 
conditionals. On balance, then, the second analysis is lower in value than 
the first by exactly two features in the SDs and by 2 value specifications in 
conditional statements. 

There are a number of considerations which dictate caution in this 
evaluation. For one thing, there is some uncertainty about the validity of 
UVD, as discussed earlier. If uMLAUT and vowEL DELETION 1 cannot be 
collapsed in this way, then the advantage of the first solution is virtually 
eliminated. But there exist even greater questions about a blind adher- 
ence to a simple feature counting, although no other plausible formal 
complexity measure has been suggested. The safest conclusion, then, is 
that the evaluation criteria so far available do not provide a clear choice 
between the two analyses of Rotuman. 


The relative naturalness of the two analyses 


The conclusion to the argument which follows is that the rule of vowel 
coalescence in the second Rotuman analysis is unnatural in an empirically 
verifiable sense and that the umlaut rule of the first analysis is natural, 
again in an empirically verifiable sense. (FRONTING is also shown to be 
natural by exactly the same criterion which accounts for the naturalness of 
UMLAUT.) 

The form of the argument is as follows: first, I present some conclu- 
sions drawn from the study of vowel coalescence in a number of lan- 
guages. It is shown that such rules obey certain constraints on the relative 
heights of the vowels involved, as well as on the rounding of the resulting 
vowel. We will assume that these constraints are due to some properties of 
language which we can only guess at with our present knowledge. But it 
seems plausible to suggest that a necessary condition for an adequate 
evaluation criterion is that it specify that vowel coalescence rules which 
obey these constraints are higher valued than those that do not. 

The second step of the argument is to show that VOWEL COALESCENCE, in 
the second analysis of Rotuman, does not obey all these constraints, and 
therefore should be given a relatively low value. Finally, I attempt to argue 
that the rules in the first analysis do not seem to violate any such con- 
straints; therefore, the first analysis is preferable to the second on 
grounds deriving ultimately from universal features of vowel coalescence 
and umlauting rules. 
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Vowel coalescence 


A rule is said to be a rule of vowel coalescence just in case the structural 
description of the rule contains two adjacent vowels which appear in the 
structural change as one vowel, different in quality from either of the two 
vowels in the structural description. By 'different in quality' I mean that 
the resultant vowel has a configuration of height, backness and rounding 
feature values different from either of the original two vowels. The 
tenseness or length of the resulting vowel is immaterial to this definition. 

In a survey of over 200 languages, I have been unable to find counter- 
examples to the claim that, in all rules which meet the above definition, the 
resultant is never a front rounded vowel nor a back, nonlow, unrounded 
vowel. That is, except for an occasional [9], the resultant vowel is always 
unmarked for rounding. 

A second generalization which holds true for the sample is that no vowel 
coalescence rule may be formulated so as to rule out coalescing a sequence 
containing a high and a low vowel (order is immaterial). That is, many 
languages have vowel coalescence rules which affect a sequence of a high 
and low vowel and no other sequences. In some of the languages where 
such sequences coalesce, sequences of a high and a mid, or of a low and 
mid, or both, also coalesce. However, it is never the case that a language 
contains a vowel coalescence rule as defined above such that only a 
sequence of a high and a mid, or a sequence of a mid and a low, is affected 
and not a sequence of a high and a low. 

VOWEL COALESCENCE, (23), meets the definition of vowel coalescence 
rules given above. VC violates the constraint against the resultant vowel 
being front and rounded, but seems to meet the condition on relative 
heights. Therefore, if we assume that violation of these conditions consti- 
tute some kind of ‘cost’, then VC is given a low value by virtue of violating 
one of at least two known conditions on rules of this form. 


Umlaut 
Umlaut is defined here as any rule which is not distinct from that given in 
(26). 


(26) ARCHETYPICAL UMLAUT 


» : ` T] 
[-sylabic] —> [—back] / X Co Ee 





My sample contains only five languages or language families with such 
rules: East’ Turki, the Germanic languages, Livian, Rotuman, and 
Takelma. Thus, the proposed constraints are more tentative than those 
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proposed concerning vowel coalescence. But since Rotuman uMLAUT and 
FRONTING both seem to be perfectly ordinary sorts of umlaut rules, the 
conclusion seems inescapable that they are highly valued according to 
criteria suggested here. 

This small sample seems to suggest that there are no universal restric- 
tions on the height or roundedness of the vowel to the left of the arrow in 
umlaut rules; thus, in some cases, such as FRONTING, only low vowels 
become umlauted, and in others only the high vowel /u/ is umlauted. 

Some interesting restrictions on the height assumed by the transformed 
vowel are suggested by the data. For one thing, an umlauted vowel is 
never lower than its ‘source’. For example, a high vowel always remains 
high under this rule, but alow vowel may become nonlow. Thus, consider 
the cases of German and East Turki umlaut, given in (27). 


(27) German (simplified) and Fast Turki Umlaut 


+syllabic 
[+syllabic] > E e Co | ^ back 


+high 





In these cases, an underlying /a/ becomes [e], indicating that low vowels 
are raised when fronted by umlaut; mid and high vowels retain their 
original height. In Takelma, /o/ 1s umlauted to [ü]. I have no examples 
where umlauting lowers the vowel. 

A further constraint involves the relative heights of the vowel in the 
environment and the vowel affected by the rule. The admittedly small 
sample contains no counterexample to the proposal that no umlaut rule 
may require the umlauting vowel to be lower than the umlauted vowel. 
Thus, a mid front vowel may cause a high back vowel to umlaut only when 
it is a special case of a rule whereby a high front vowel also causes the uh 
back vowel to umlaut. 

The Rotuman rules of rRoNTING and uMLavurT do not violate aha of 
these constraints. They both seem to be very ordinary umlauting rules. 
Therefore, since the first and second analyses do not differ in any sub- 
stantive way except for the contrast between UMLAUT and VC, it seems that 
we should expect an empirically adequate evaluation criterion to assign a 
higher value to the first than to the second analysis of Rotuman. 


Summary 


We have seen that the standard theory, as described in SPE, does not 
provide a principled means for choosing between the two analyses of 
Rotuman. No well motivated principle for making this choice is currently 
available. The evidence from a number of languages suggests, however, 


Cairns: Universal Properties of Umlaut 283 


that there may be principles, currently rather mysterious, which choose 
the first over the second analysis; these are the same principles which 
account for the 'naturalness' of umlaut and vowel coalescence rules which 
conform to the constraints on these kinds of rules proposed above. 
Further research is needed for confirmation and elaboration of these and 
similar constraints on the form of rules; further insights are needed to 
establish a linguistic metatheory which can account for these constraints. 
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The Function and Status 
of Boundaries in Phonology 


A.M. DEVINE AND LAURENCE D. STEPHENS 
Stanford University ' 


. . such shadowy but indispensable concepts as phonological word 
boundaries. (Greenberg 1970:10) 


“In phonology boundary elements play an indispensable role . . . The 
exact status of such elements in grammar has never been made clear", 
wrote Kim (1970), and, notwithstanding a far-reaching reorientation of 
theoretical perspective, his words remain true today. In $1 we explore the 
logical basis of the phonological boundary hypothesis within a pan- 
theoretical framework, in the sense that the analysis we outline will hold for 
any theory of phonology that operates with rules, whether they be the 
ordinary process rules or their functional equivalents such as rules for the 
distribution of allophones. As such, it departs somewhat from the cus- 
tomary phonological disquisition, which takes interesting cases from par- 
ticular languages and examines their import for the theory; after all, there 
is also a place, and in the case of boundaries, a definite need for logical 
clarification of the claims and implications entailed by the adoption of a 
given descriptive device. 

$2 is devoted to a critical overview of significant approaches to the 
boundary problem in its three main historical phases. In §3 we argue that 
previous use of the boundary device (as outlined in $2) is but an element of 
rather speculative descriptive frameworks resting on largely non- 
empirical criteria, and that the deductions reached in $1 on the function 
and status of boundaries in phonology — as well as the traditional evalua- 
tion of grammatical devices by checking extensional adequacy and pro- 
bing the limits of intuitive appeal (as performed in $2) — are themselves to 
be viewed in the light of a far more cautious assessment of the potential 
and limitations of phonology as a scientific discipline. 


1. Boundaries in phonology 


There are two basic, largely unresolved problems involving the use of 
boundaries in phonology; these are: 
1. what are phonological boundaries and what reasons are there for 
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distinguishing between phonological boundaries and simple morphosyn- 
tactic (ms.) boundaries? 

2. what are the relations and distinctions in function between 
phonological boundaries and ms. rule environments and rule diacritics in 
the lexicon? 

Phonological boundaries were used along with other devices in classical 

generative phonology with results that were, by and large, intuitively 
satisfactory given the theoretical framework. Recently the tendency has 
been to expand lexical marking and the listing of morphological envi- 
ronments in phonological rules, while at the same time to reduce or even 
eliminate the use of phonological boundaries other than the so-called 
"true" (Hooper 1975) phonological boundaries. Authors have rarely cho- 
sen to present a logical analysis and reasoned advocacy for their positions: 
it has been considered sufficient to achieve the correct output given the 
particular stance of the phonological theory in question. While such an 
intuitive approach may be eminently practical for writing a grammar, it 
quite fails to answer or even obscures the critical theoretical questions (1. 
and 2. above) concerning the status and function of boundaries in 
phonology. 
Delimitation and specification of morphological and syntactic units in phono- 
logy. For the satisfactory formulation of phonological rules, it is often 
necessary to note (where possible or appropriate) at what point in strings 
of phonological segments morphological and syntactic units begin and 
end, and to describe those units insofar as their morphosyntactic classifi- 
cations are relevant to the phonology. In other words, the morphology 
and the syntax could be viewed as providing bracketing and labeling for 
their respective units, whatever the precise formalism chosen for each. 
Since morphological and syntactic units always occur adjacent to one 
another or to beginning/end of discourse, it is evident that, whether 
explicitly or implicitly in the formalism, at every morphosyntactic seam 
there will be both a labeled end and a labeled beginning. 

It is perfectly feasible, and it was quite common practice, though 
perhaps no more than a notational device, to simplify the strings of 
contiguous labeled brackets, so that to each different sequence there 
corresponds a unique symbol; (note that the order of brackets is critical: 
e.g. proclitic][noun is quite different from noun][proclitic). This transla- 
tion into single boundary symbols can become quite complicated with the 
multiple brackets of the syntax and is perhaps more suited to the mor- 
phology. Such translation into an abbreviated description or a single 
symbol is common practice when it involves elimination of the bracket 
having the more general and automatically assumed specification, e.g. the 
particular boundary (prefix, say) contiguous with the general morpheme 
boundary, that is the unmarked value, becomes simply ‘prefix bound- 
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ary’.! In other cases a special symbol or a complete description will be 
required. In any case, the unit symbols and descriptions used represent a 
unit organization of the linear sequences of labeled ms. boundaries on a 
purely ms. basis, and they are very definitely to be distinguished from 
phonological boundaries.? As we shall see below, it is a valued situation if 
the distinctions of the former are adequate to the latter. 

Analysis of the status and function of boundaries in phonology. Let us take the 
phonological rules of a language provisionally formulated without any 
ms. information: they will comprise the following three classes: 


1. XY — ZY, always (wherever XY appears in a string it is always 
changed and always changed to ZY) 

2. VW — VW, always (VW is never changed — vacuous rule): delete 
from the phonology as automatic and redundant 

3. a. AB sometimes — CB 
b. AB sometimes — DB; and/or 
c. AB sometimes — AB; etc. (‘contradictory rules’). 


In a structuralist phonemics the above are allophone distribution rules and 
should be interpreted in such a way that: segments to the left of the arrow are 
phonemes in the environment B, segments to the righ: of the arrow are al- 
lophones in the environment B, and to avoid a proliferation of phonemes it is 
required that in 3 C be in complementary distribution with D and/or A. 


Note that vacuous rules in 3) must not be deleted from the phonology at 
this stage of the analysis. Since vacuous rules are not considered worth 
writing, conventions of correlating the phonology with the morphosyntax 
have been developed so that reference is always to application and non- 
application of mutational rules, implying an assessment of markedness. 


* McCawley (1968) and Stanley (1973) were wrong to suggest that the stronger boundary 
always won: such is the case more frequently with brackets facing in the same direction, e.g. 
morpheme] word], than with brackets facing in opposite directions, but it cannot be main- 
tained as a rule. 

? [t will be immediately clear from our definition of phonological boundaries below that if 
there is to be an organization into unit symbols, it must be of ms. boundaries and not of 
phonological boundaries. Take the case of the boundary sequence proclitic] [enclitic, which 
can be translated into a single ms. symbol, say PE or 8; in the terms of phonological 
boundaries the translation would mean the following: there is a phonological boundary X 
thatinduces P-rules, say, 9-11 when standing before phonological boundary Y; phonological 
boundary Y is that which induces P-rules 12-15 when preceded by the phonological bound- 
ary most commonly preceding it; if phonological boundary X is followed by phonological 
boundary Z (that inducing P-rules 6-8 when standing after the phonological boundary it 
most commonly stands after) instead of Y, then, say, P-rule 9 does not apply! The complexity 
that arises from the conditional character of such an analysis of phonological boundaries 
makes it clear that phonological boundaries always correspond to at least two ms. boundary 
types facing in opposite directions (including of course zero boundary), and that con- 
sequently reduction to a single unit symbol, if it is to take place at all, must occur before the 
representation of the ms. information in terms of phonological boundaries, whether reduc- 
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But logically, in the case of the contrast: mutational rule — vacuous rule, if 
the mutational rule applies at the morphosyntactic boundary sequences 
Bi, then the vacuous rule applies at the complement, Bi, i.e. elsewhere or at 
all other boundaries. 

Where, as in 3., any two rules with contradictory outputs (including one 
mutational rule and one vacuous rule) would apply to the same string of 
segments (at the same point in the derivation, if the grammar has rule 
ordering), there — providing of course that the segments themselves are 
correctly posited and the rules, especially the phonological environments, 
correctly stated — the grammar will have to correlate particular 
phonological processes with the ms. categories or boundaries to which 
they apply or which they signal. The required correlations may be estab- 
lished in either direction: the 'diacritic model references the applicable 
phonological rule at the ms. boundary sequence, while the 'environment 
model references the ms. boundary sequences at the phonological rule. 
The diacritic model is widely used for lexical exceptions and the basic 
principle is recognizable in natural generative via-rules and structuralist 
morphophonemic transcriptions. The environment model is used, for 
instance, in natural generative morphologized rules. We shall first con- 
sider the former model briefly. 

The diacritic model is commonly reserved as a mechanism for the 
statement of exceptions and is not used for the main body of the gram- 
mar, that is the regularities, which are formulated on the environment 
model. It is not our intention here to discuss in detail where each model is 
more appropriate; we would merely note in passing that there seem to be 
cases where, in purely quantitative terms, diacritics have a wider domain 
of application than boundaries; that there seems to be a preference for 
boundaries when differences in affix classes regulate phonological rules 
affecting segments in a root, and for diacritics when differences in sets of 
roots regulate phonological rules affecting segments in an affix; and 
finally that in a morpheme lexicon diacritics cannot be used in certain 
complex cases where simultaneous reference to more than one mor- 
pheme is necessary, unless conditional diacritics are permitted? 


tion simply happens as an automatic consequence of the rules converting the ms. boundary 
sequences into phonological boundaries (as we assume — see below) or is due to a separate, 


still purely ms. process. 
3? The diacritic has to be assigned by the morphology or in the string; otherwise the diacritic 


will have to be made conditional on a preceding (or, respectively, following) morphological 
element, or, alternatively, liable to subsequent readjustment. Such a situation arises where A, 
B and C are phonological entities and: 


A in morpheme m before B in morpheme n > C 
A in morpheme m before B in morpheme p remains 
A in morpheme q before B in morpheme p — C 


that is, where the rule must make simultaneous reference to both different morphemes. 
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In any case, although it is usual to use a mixture of diacritics (for the 
more particularized cases) and boundaries (for the more general cases), it 
will be instructive for the purposes of our theoretical exposition to discuss 
the extreme position according to which all the correlations between the 
phonological rules and the morphosyntactic boundary sequences are 
conveyed using the diacritic model alone. This would involve a section of 
the grammar assigning each [+P-rule] diacritic feature to its ms. envi- 
ronments, however general or particular, i.e. to all the ms. boundary 
sequences at which it applies. However, this simple formal expression of 
the correlation leaves the data quite unorganized above the level of the 
individual rule, and this is definitely a drawback when it comes to the 
formal insertion and storage of the diacritics in the string: there are 
evident regularities and consistencies in the co-occurrence of diacritics at 
various boundary sequences, and these are best captured in the following 
way. The lists of P-rule diacritics applying at the various ms. boundary 
sequences should be organized into minimally distinctive sets. (If some of 
the ms. environments of the P-rules are not stated with maximally possible 
generality, then some of the sets of P-rule diacritics will contain zero 
values as well as plus and minus values, and it will be recalled that a zero 
value cannot serve to differentiate two matrices). From this organization 
of the diacritics into minimally distinctive sets on the principle of non- 
contrastivity, emic classes of P-rule diacritics will result, and emic symbols 
may be conveniently inserted in the string to represent them. These emic 
classes are the phonological boundaries of the diacritic model: they are 
sets of phonological processes classified on the basis of the morphosyntax. 
We now turn to a consideration of the environment model, where we shall 
see a similar organization. 

Itis very obvious that there is far more ms. detail in the string that is the 
output of the morphology and the syntax than is necessary for the pur- 
poses of processing that string correctly through the phonology. Likewise, 
it is clear that when ms. environments are listed in the phonological rules, 
they will not be listed in their full ms. specificity. In both cases, there are 
significant generalizations to be captured. Considerable generality is of 
course achieved in rule environments by use of maximally general ms. 
specifications, even by those who simply list ms. environments and do not 
invoke phonological boundaries. Nevertheless some ms. distinctions that 
are quite irrelevant for the operation of the phonology will clearly con- 
tinue to be made, in those cases where a common ms. feature is not 
available, and often to be repeated from one phonological rule to another, 
which suggests that purely ms. criteria of generalization are not always 
fully adequate and consequently not primary even in phonological rule 
environments. When we turn to consider the specification of ms. informa- 
tion in the string, we see immediately that any attempt to generalize on a 
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purely ms. basis will be fruitless: firstly, it would be arbitrary; secondly, it 
would often fail to capture all relevant generalizations (just as above in the 
rule environments); and thirdly, it would as likely as not make invalid 
generalizations that would render processing of the string through the 
phonology impossible. 

We have shown that generalizations have to be made and that they 
cannot be made on a purely ms. basis; this is hardly surprising, since we 
are dealing not with the morphosyntax alone, but with the ways in which 
the morphosyntax is correlated with the phonology. What, then, are the 
criteria that will result in valid generalizations for the string?* They are 
the following conditions: 

1. all ms. distinctions relevant for the correct functioning of the 

phonology must be kept 

2. all ms. distinctions not relevant for the correct functioning of the 

phonology must be eliminated. 

Application of these two conditions will generate classes of ms. bound- 
ary sequences as follows: all ms. boundary sequences at which the same list 
of P-rules applies (and, respectively, does not apply) are assigned to the 
same class. A list of P-rules is the 'same' as another list of P-rules if it is 
identical or if any differences between them do not involve contradictory 
rules in the sense of 3. above. The resulting classes may or may not be 
uniquely definable in terms of classes (independently) required by the 
morphosyntax. 

More formally, + and — values may be assigned to ms. boundary 
sequences for the application of each phonological rule, including vacu- 
ous rules. Then, for two contradictory rules R and R', some boundaries 
will show the property [+R] and [- R'], others [—R] and [+R’], and others 
again may have zero for both values. It is, of course, from the elimination 
of this redundancy that the popular notions of ‘rule-blocking’ and ‘rule- 
requiring' boundaries (Stanley 1973) ultimately stem. Since zero is not a 
third distinct relation in which a ms. boundary sequence may stand with a 
phonological rule, it can never serve to produce phonologically distinctive 
classes of ms. boundary sequences. Therefore, if a ms. boundary sequence 
a is characterized by + rules Ri and — rules Rj, and a different ms. 
boundary sequence b is characterized by + rules Ri and 0 Rj, then a and b 
are not associated with distinctive classes of phonological rules, and con- 
sequently the ms. difference between them is not relevant for the phonol- 
ogy: cp. the principle underlying complementary distribution.” Or again, 
* Asa purely formal variant, full ms. specification may be left in the string and membership 


of the more general classes that are used in the rule environments indicated in a separate set 
of 'redundancy' rules. 

5 The generality with which (phonological and) ms. features are specified in P-rules is a 
recurrent problem, and one which we shall consider here only with reference to boundary 
specification. For instance, it may happen, due to a set of distributional accidents, that the 
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if two ms. boundary sequences x and y are both liable to rules Ri only and 
differ in rules Rj only, and if a third ms. boundary sequence z agrees with 
the first two in being liable to rules Ri but has a 0 value for rules R; (e.g. due 
to facts of morpheme structure and combination), then, whether z be 
assigned tox or toy or to both, it cannot be considered a distinctive class. 

But if we apply conditions 1. and 2. as described above, we must fully 
understand that we are no longer capturing generalizations by creating 
classes of ms. boundary sequences according to ms. criteria of classifica- 
tion: we are now creating classes of ms. boundary sequences according to 
PHONOLOGICAL criteria of classification. The principle of classification has 
changed from an internal to an external one, and if the principle of 
classification is external, the definition and characterization of the result- 
ing classes must also be external, since the latter inevitably reflect the 
former. It is indeed the case that some externally definable classes may be, 
coincidentally, coextensive with internally definable classes, but not only is 
the latter not the primary and relevant classification, it is not a classifica- 
tion at all, since, unlike the external classification, it is not based on a 
logically structured system of criteria but is merely haphazard. 

We can now see that on the environment model phonological bound- 
aries are the classes generated by conditions 1. and 2., that is they are 
phonologically distinctive classes of ms. boundary sequences, whereas on 
the diacritic model they are morphosyntactically classified sets of P-rules. 
We have noted that the only non-arbitrary way to capture all generaliza- 
tions about ms. categories that are significant for the processing of strings 
through the phonology is by generating these classes, i.e. by writing 
phonological boundaries in the string. As for the ms. environments of 
phonological rules, evidently they will be expressible through a formal 
mechanism compatible with that chosen for the string, that is in terms of 
one or more phonological boundaries. Thus, for any particular rule, not all 
the distinctions of the overall classification will be required: this does not 
mean that in such cases the environment should simply be specified by 
listing emic phonological boundary symbols; naturally generalities of ms. 
rule environments expressible in ms. terms may be re-expressed in terms 
of a hierarchical organization of phonological boundaries (cp. the concept 
of ‘rule-ranking’). 

Phonological boundaries can vary quite considerably in the ms. 
homogeneity of their members; some may correlate one-for-one with 


rulesz—>r/ #andi—s/ dative sing? » are synchronically formulable as C — r / 
# andt—5/ any suffix[, with extensive vacuous applications: in the former case 
phonological naturalness is often a guide, in the latter hardly if ever; in both cases a 
maximally general specification may imply a significantly false prediction for loans and new 
formations. At all events, decisions made in the formulation of the P-rules on questions of 
generality will not affect the number of different phonological boundaries posited. 
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independently motivated ms. categories, others may contain members 
which are morphosyntactically heterogeneous.’ The formal mechanisms 
of boundary assignment have been used to reflect not only the direct 
regularity of the former but also what might be considered the underlying 
regularity of the latter; this is possible when boundary assignment is 
handled on an item and process rather than an item and arrangement 
basis (cp. the Chomsky-Halle ‘readjustment’ rules). In order to achieve 
homogeneity of the ms. boundary sequences correlated with any particu- 
lar phonological boundary, aberrant ms. boundary sequences may be 
given an underlying assignment to a different phonological boundary 
involving less discrepant ms. boundary sequences, and then, so as to 
achieve the correct correlation with the phonology, a subsidiary mutation 
for the phonological boundary is written. Such a situation is of course also 
open to treatment by diacritic exception features, if it is less general. 
To sum up: a grammar can produce correct outputs without phonolog- 
ical boundaries simply by a direct correlation of the rules of the phonology 
with the boundary sequences of the morphosyntax. Phonological bound- 
aries capture generalities about correlations between phonological rules 
and ms. boundary sequences. Other organizations capture certain similar 
generalizations, but phonological boundaries capture some generaliza- 
tions that all other organizations fail to capture, and there are no generali- 
zations captured by other organizations that cannot also be effectively 
expressed in terms of phonological boundaries. 
Metaformalistic considerations. Vachek (1964) and other linguists have 
assumed that an abstract morpheme cohesion parameter underlies 
phonological boundary distinctions and is reflected in the different de- 
grees to which morphemes are phonologically integrated. Phonological 
boundaries would thus either be or be motivated by phonologically rele- 
vant segmentations of the abstract morpheme cohesion parameter, which 
could be viewed as providing a more substantive and linguistic basis for 
the at present purely classificatory/organizational phonological bound- 
ary. This is a notion made more attractive by diachrony in general, which 
shows us that some ms. units cohere more than others; and in certain cases 
phonological boundary distinctions may indeed reflect different dia- 
chronic strata. But such a cohesion parameter must remain a speculative 
assumption rather far removed from empirical investigation, and the 
relation between ms. boundaries and the 'integratory' effects of P-rules 
(insofar as it is possible to assess the latter objectively) does not seem to be 
such that contrasts between phonological boundaries can be interpreted 


$ For instance, in Greek, unless a ms. feature [restricted word order] be thought appropri- 
ate, the clitic boundary will have such disparate members as: conjunctions, pronouns, 
articles, prepositions, adverbs, modal particles, 3rd sg. verb to be, numerals. 
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consistently as differences in morpheme cohesion: e.g. in Greek aur, vs. 
dedeypevos, orab ós vs. mene uévos, Sanskrit namatam vs. named asame, 
the lower ranked boundary blocks the assimilation rule affecting the 
higher ranked boundary. 

One interpretation of the function in language of boundaries is that 
they are "Grenzsignale" (Trubetzkoy 1969). It should be evident that the 
number of phonological boundaries posited for a language represent the 
(maximum) number of different "Grenzen" that can be signalled by the 
phonology. But many linguists apparently consider that while some mor- 
phosyntactically conditioned phonological rules do signal beginnings and 
ends, irrespective of the distance of mutated segments from the bound- 
ary, others, just like morphologized rules proper, evidently signal the ms. 
category and not its delimitation. It is not clear whether this distinction 
could be pursued to the point of restricting the use of boundaries to the 
major hierarchically ranked categories, such as morpheme, word, etc. On 
the latter highly restrictive view, the categorial information conveyed by 
boundaries would differ from the categorial information otherwise con- 
veyed in that the former could only refer to very general ms. categories 
standing in a relation of containment (constitute : constituent)? to each 
other. In any case, the formal organization of the correlations between the 
phonology and the morphosyntax that has been outlined in the preceding 
section would be theoretically applicable to both boundaries and ms. 
categories specified without reference to their delimitation. 

The formal difference between emic boundary symbols and direct 
specification of ms. categories (either by simple listing or by a boundary- 
type emic classification) could be considered to reflect the following 
assumptions: a) there is a difference in function between phonological 
rules signalling ends and beginnings, and phonological rules signalling 
category distinctions (other than those constitute-constituent distinctions 
just described, at least); b) that this functional difference is reflected by 
different principles of grammatical organization (b. does not, of course, 
automatically follow from a.). 


2. Boundaries in the literature 


1. The first concrete phonology. When reading the structuralist literature on 
juncture (most of the relevant references are to be found in Lehiste 1960), one is 
struck by the lack of an explicit recognition of the dual, if inseparable, functions of 
‘juncture’. On the one hand juncture can have a delimiting function, i.e. it can 
signify the bounds of the unit on which the phonological description, or any 
particular section thereof, is primarily focused. (These bounds can theoretically 


7 See Juilland (1961:29-32). 
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be defined in purely phonological, purely morphosyntactic or phonosyntactic 
terms, e.g. syllables, roots, phonological words respectively). As a phonemicization 
of beginning/end of utterance or syllable or word, the juncture has a delimiting 
function, and it was early conceived of as an eme in the string with the imple- 
mentation “pause” or [—segment]. 

Once the juncture is interpreted as an eme, it can assume, in common with all 
emes,thefunctionofactingasanenvironmentforthe prediction ofallophones. This 
specifying function of juncture was the more readily accepted because it obviated 
the necessity of positing separate boundary contiguous phonemes. The latter 
function gained importance when it became necessary to account for the same (as 
it was thought) allophones when they appeared not adjacent to pause, i.e. when 
there was no phonological environment by which to predict the allophones. In this 
case the required environment was inserted, and a justification was found on 
non-phonological grounds, namely that utterances semantically identical to the 
strings bounded by the inserted junctures could appear between pauses in other 
syntactic environments and in other phonostyles.? In point of fact, from a strictly 
autonomous point of view, this procedure is quite unjustifiable. A non- 
autonomous criterion of identification has been introduced here under the guise 
of the zero allophone, since, if we take the sequences aø, a’ , without such a 
criterion, the zero that serves as the environment for the prediction of allophone o 
cannot be distinct from the zero that serves as the environment for the prediction 
of allophone a’. 

Let us take the semantically distinctive (i.e. not freely varying) sequences [ab] 
and [cb] and [cd]: the simple analysis is thata : c is a phonemic opposition, and we 
phonemicize /ab/, /cb/. If we wish to make a and c allophones of /a/, then we must 
have a distinctive environment for their prediction. But b is phonetically identical 
in both occurrences. Phonetically identical segments can be classified as al- 
lophones of different phonemes (not at all in some structural theories, and in 
others) only as overlapping allophones, in which case they must occur in distinc- 
tive environments, or as implementations of an archiphoneme, which is precluded 
by the occurrence of cd, since archiphonemes obviously cannot have distinctive 
implementations in the same environment. Thus all ways lead back to the original 
conclusion that a : c is a distinctive opposition, which is logically evident anyway, 
since the commutation test could hardly have arisen if it were satisfactory proce- 
dure to posit identical phonemicizations (/ab/ and /ab/) of sequences that are both 
phonetically and semantically distinct. If in the above example ab is replaced by 
a@, cb by a’@ and cd by a' pause, where Ø = ~ pause, it becomes clear that either a 
and g’ are different phonemes or the distinctivity is due to some item not included 
in the transcription, i.e. a grammatical boundary. 

'Thus, viewed without the prejudices of the era, the positing of juncture at zero 
pause' was mistaken structural practice only in autonomous terms, since the 
segmental allophones which were the motivation for positing juncture at 'zero 


* Both contexts are confusing, since "other syntactic environments" could mean 'cooccur- 
ring with other junctures' (cp. Trager's syntactically based junctures), and "in other phono- 
styles" might rather suggest a 'phonostyle translation’ rule deleting the juncture in the more 
allegro style, a typical problem with free variation and its treatment during the structuralist 
period. 
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pause’ had a distinctive environment in the string all along; since this environment 
was non-phonological, if it was to be non-spurious, it could only be the ms. 
boundary sequence (see Pike 1952), directly or better (as explained in the theoreti- 
cal section of this paper) with phonologically motivated reclassification. 

A solution to the problem of predicting the posited allophones of juncture was 
sought by some linguists (e.g. Wells 1947) in the use of [+end of utterance] as an 
environment: juncture — pause / + end of utterance, juncture — ~ pause / 
~end of utterance. This smacks of circularity with an autonomous definition 
of end of utterance and in any case goes no way to solving the main problem of 
justifying the location of juncture at various points in the string. ‘End of utterance’ 
serves as the environment for the prediction of the allophones (pause and non- 
pause) of the juncture phonemes, which in turn serve as the environment for the 
prediction of the segmental allophones (the phonemic status of which would 
result in an undesirable complication of the inventory): the result is simply to leave 
the whole question where it began. If the segmental differences are not to produce 
additional segmental phonemes, a juncture is required, but (in an autonomous 
theory of phonology), as just pointed out, there must be some phonetic imple- 
mentation of the juncture (other than the segmental allophones) to justify its 
appearance in the transcription. 

Indeed there arose a controversy as to what were the phonetic properties of 
juncture or even whether there were any at all. In this debate one can recognize 
two extremes: for Harris (1951) juncture is a zero phoneme with no properties 
other than that of serving as an environment for allophonic rules; in this sense it is 
like its generative successor, the phonological boundary. For Hockett (1949, 1955; 
see also Trager 1972:36) juncture is a class of allojunctures defined by itemizing 
any and all phonetic phenomena desired for simplification of the inventory, The 
middle ground was occupied by linguists who tried to sort out the characteristic 
phonetic properties implementing the juncture phoneme from the properties of 
the surrounding segmental allophones (e.g. Hill 1958). Harris’ position has been 
discussed above; Hockett’s gives rise to some problems over heterogeneity of the 
phonetic implementations of juncture, and particularly with the linearity condi- 
tion, and the discrepancy between natural phonetic segmentation and Hockett’s 
biphonemic analysis of boundary contiguous allophones. To avoid the latter the 
phonetic implementations of juncture would have to be considered features of the 
segment rather than separate phonemes, which would result in just the additions 
to the inventory of phonemes which the juncture was designed to avoid. 

Itis often the case that the segmental allophonic rules at compound boundaries 
are not entirely identical to those at word boundaries, in which case a second, 
distinct juncture is required, as Harris realized. It was but a short step to extend 
this procedure and posit further junctures at other points in the string to simplify 
the phonemic inventory. By logical criteria, in an autonomous framework, this 
procedure is entirely circular, since the phonemic environment for the allophones 
predicted by the different junctures is again fictitious. Failure to realize this led to 
patent abuses of juncture as a descriptive device, for instance Latin /ak+wa/, 
suggested by Hill (1954). Such “extravagances” (Wells 1947) were criticized well 
before the end of the structuralist period: “linguists find themselves tempted to 
institute ‘junctures’ simply as notational devices” (Wells 1947). The problem for 
the autonomous phonemicists was that, ms. correlates being outlawed, it was 
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necessary to find "phonetic warrant[s]" (Wells) for junctures; whence arose the 
debate concerning the phonetic implementations of juncture, which we have 
already discussed. 

If a juncture may be placed between any two phonemes in the string for the 
purpose of producing an economy in the inventory of phonemes, it is easy to see 
how a reductio ad absurdum of this procedure could lead to reanalyzing m n-ary 
correlations so as to reduce mn phonemes to m phonemes + n—1 junctures.? 

Since no satisfactory constraint was found for juncture location in purely 
autonomous terms, logically the next step was in the same direction as Pike (1952), 
namely the requirement of a correlation between junctures and ms. boundary 
sequences (Chomsky et al. 1956). 

If junctures do not have phonetic properties of their own, then they must be 
diacritics for predicting features. Moreover, in the absence of any criterion (such 
as correlation with ms. boundaries) for deciding whether to posit diacritic + rule 
or additional phoneme, they are arbitrary diacritics. On the basis of our exposition 
in the theoretical section of this paper, it may be seen that the structuralist 
requirement of autonomy has forced an interpretation of phonological bound- 
aries according to the diacritic model, i.e. as distinctive sets of allophonic rules.!^ 

Another (not very widespread) use for junctures during the structuralist period 
was to simplify phonotactic statements (Hill 1954). Insofar as phonemes are 
defined as the sum of their oppositions, the assumption of a ‘juncture’ environ- 
ment, by reducing the sum of occurring oppositions and thus conformably mod- 
ifying the (distributional) defintion of the constituents of those oppositions, has 
the effect of removing a distinctive phonological feature or matrix of features 
from the overall system or from a phonologically defined sub-system (Phoneme 
occurs in system — phoneme does not occur in system, merely (allophone of) 
another phoneme). The principle of economy of phonemes may be extended to 
economy of clusters: phoneme occurs in sub-system — phoneme does not occur in 
sub-system, merely archiphoneme or some higher level of redundancy. The 
difference between the two lies in whether the phoneme exists in environments 
other than the one being differentiated into two by insertion of a juncture; it is a 
difference between distribution and inventory. In both cases the contrast between 
the feature values differentiating two matrices is abolished in a sub-system; it is 
only that in the one case this holds for the overall system too, in the other it does 
not. Indeed, a less physical and more puristically distributional view of the 


? Indeed, if sequences of junctures are permitted before and after any segment, one could 


l 
replace WT 
m 5 nl 
I-o 


phonemes by m phonemes and n+1 junctures, if a maximum number of junctures Imax is 
permitted before and after a phoneme (an interjuncture juncture being required to as- 
sociate the substrings of contiguous junctures with the left and right phonemes in the string). 
19 Use of junctures could be viewed as involving mixing of levels, not only on the environ- 
ment model by which morphosyntactic information is included in the phonemic transcrip- 
tion, but also (by a sort of inverse ‘globality’) on the diacritic model by which allophonic 
information would be included in the phonemic transcription (i.e. the lower level automatic 
and rule governed with the higher level distinctive). 
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phoneme might have lead structuralists to attach more importance to juncture asa 
diacritic environment for allophone prediction and less to juncture as a phonolog- 
ical segment with dubious physical attributes such as zero allophones of pause. 

In the matter of non-allophonic phonological alternations, the concept of the 
juncture was utilized by Harris (1951) in a discussion that makes very instructive 
reading in the light of the problems that were to arise in the post-structuralist 
period.!* 

l. Alternations that are not boundary sensitive are accounted for by a 
phonological rule the mutandum of which is a sequence defined as non-occurring 
by the autonomous phonotactics. 

2. Alternations that occur in the environment of particular morphemes only 
are accounted for by morphophonological rules operating in the environment of, 
and “consider[ed] . . . part of the phonemic content of" (1951:222) the list of 
morphemes in question (e.g. Engl. -ity). The set of relevant morphophonological 
rules may be emicized in the morphophonemic transcription of the relevant 
morphemes(1951:229 ¥ = k — s, ey > æ) as a separate symbol, /* ity/. 

3. As for 2. except that the list of motivating morphemes constitutes a general 
class (1951:242). This situation is accounted for by positing a MORPHOPHONEMIC 
JUNCTURE that “would be the initial part of the morphophonemic spelling of each 
of these suffixes" (1951:242). It is important to note that this juncture has the 
function of uniting the various morphophonological rules into a single class on the 
basis of shared morphosyntactic environments, cp. the autonomous juncture. 

4. When the conflicting alternations are in the conditioned rather than in the 
conditoning morpheme, (wives but fifes), Harris posits a morphophoneme; this 
analysis was “useful in that it marked for easy notice the morphemes in which the 
alternation took place” (1951:241). The morphophonene is an emicization of the 
abstract property of class membership defined by each set of alternants distinctive 
in the same environment. A morphophonological rule is then given for the 
phonemic implementations of the morphophoneme. Thus the distinctiveness is 
supposed to lie in the mutandum (the morphophoneme) rather than in the 
environment (boundary) of the rule. This amounts to the claim that in a mor- 
phosyntactic boundary sequence, (e.g. sem affixl)» if the bracket of the conditioning 
constituent is an environment in a morphophonological rule, then solutions 2. and 
3. are suitable, but if it is the bracket of the conditioned constituent that provides 
the requisite morphosyntactic information for the proper functioning of the rule, 
then 4. is correct. 

In Harris’ account we can clearly see the forerunner of the farrago of competing 
descriptive devices we will encounter so prominently in the abstract phonology. 
Making 1. a separate category anticipates the general basis for the natural genera- 
tive distinction between morphologized and non-morphologized rules. 

We can now turn to the use of junctures in external sandhi: Trager wrote 
(1962:15) that “the term juncture was chosen because it dealt with phenomena at a 
point of joining (of morphemes or words or the like).” One of the reasons why the 
juncture principle was here too invoked less extensively than one might have 


11 [tis also interesting that Harris invokes "simplicity" (1951:241), “generality” (1951:223, 
239) and “economy” (1951:238, 239), all the criteria which were the basic rules of rational 
procedure through most of the classical generative period. 
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expected during the structuralist period is simply that little attempt was then (as 
now) made to account for the phonetic detail of syntactically motivated allophonic 
rules (mainly affecting suprasegmentals); but Trager (1972:45) has five 
‘junctures’ in all. Apart from this, it is important to realize the restricted objectives 
of autonomous analysis. It is not the objective of autonomous phonological 
analysis, by definition, to account for alternations that can be established by 
reference only to the first articulation of language, and an autonomous analysis is 
thus not concerned with phonemic alternations arising either when words are 
combined into sentences, or when morphemes are combined into words. External 
sandhi rules, like morphophonemic rules, are non-autonomous, even if they are 
sometimes reflected autonomously in complex neutralization and defective dis- 
tribution rules.!? An autonomous analysis will always tell you what you cannot get, 
but not necessarily by what process you removed it (see Devine and Stephens 
1974): thus sandhi rules do not play a part in the theoretical discussion of 
phonemic juncture during the structuralist period. 

2. The Abstract Phonology. During the classical generative period there was little 
systematic treatment of the basic principles of boundary theory, though, of 
course, one can find considerable incidental discussion of more restricted prob- 
lems: formal mechanisms, adjustment rules, and constraints, and even the func- 
tions of boundaries in phonological rules were topics for some attention: but all of 
this took place within a theoretical framework which seemed content to relegate 
boundaries to a sort of ill-defined intermundia between the syntax and the 
phonology; a conviction that boundaries in phonology are not simply the mor- 
phosyntactic boundaries (cf. boundary insertion or readjustment rules) appears to 
have been coupled with a certain reluctance, at least for some, to grant them full 
phonological status (cf. the terminology 'boundaries in phonology' rather than 
simply ‘phonological boundaries’). At worst this encouraged a sort of inductive 
approach proceeding from possibilities more or less implicit in an unquestioned 
theoretical framework and from diverse descriptive practices, partly intuitive, 
partly ad hoc. Such fragmentization in turn obscured basic issues such as the 
criteria for choosing among competing descriptive devices for satisfying what are, 
in part, similar descriptive requirements. Questions concerning the use of lexical, 
morphological, syntactic, or even semantic or other diacritic features; or the 
enumeration of individual morphemes in phonological rules — such questions are 
critically related to the number and distribution of boundaries in phonology and 
yet were hardly raised in discussions of boundaries; and conversely diacritics were 
frequently posited with no overt reference to any potential effect of this on the 
boundary system. All this was compounded by a widespread reluctance to give an 
explicit formulation to the substantive presuppositions that presumably underlie 
the various schemes proposed. For instance, we find the affixes -ic, -id, -ish listed in 
the environment of rule 20.iv in SPE 241; Sommerstein (1973) distinguishes 
Greek sigmas by the feature [aorist] and invokes a feature [-- factual]; there is a 
striking incomunicabilità when Stanley (1973) writes: "to prove that n different 


12 An autonomous phonology might include a rule predicting Sanskrit visarga or voice 
assimilation in stops, but it would not be concerned with vijñaya idam — vijfiayedam, since 
-a#i- is an occurring sequence (cp. nagara tha < -effi-). 
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types of boundaries are phonologically necessary, we should have to find a 
sequence of underlying phonological segments XY that showed up inn different 
ways phonetically, depending on what kind of morphological break occurred 
between X and Y", without mentioning rule diacritics, while Kisseberth (1970) and 
Coats (1970) evolved powerful diacritic devices for the lexicon with no suggestion 
that boundaries could in anyway be relevant to the topic. Yet another procedure is 
recommended by Postal (1968:130) who distinguishes general morpheme fea- 
tures from completely arbitrary “exception” features on the grounds that the 
former "are not posited for special behavior under a single rule, but for correlated 
special behavior under a number of rules (cf. the discussion of boundaries on the 
diacritic model in section 1). That the problem is not merely one of inexplicitness 
over generally agreed criteria is quite clear, e.g., from the vicissitudes of English 
“velar softening”, where the same rule is given different analyses, running the whole 
circle from SPE (lexical diacritics) to Schane (1973 — phonological boundaries in 
rule environment) to Hyman (1975 — list of morphemes in rule environment). 
The prevailing occupation with only the pragmatics of the functioning of 
boundaries in phonology as ‘markers’ even led to the suggestion that they may be 
superfluous: Stanley and Shibatani (Shibatani 1972) appear to have thought that 
once some device is found to preserve syntactic brackets as far along the derivation 
as desired (e.g. by "checking" rather than erasing them after the application of 
cyclic rules), all phonological rules might then refer directly to such information, 
so that "there is no need to introduce boundary markers at all". This would answer 
the critical questions 1. and 2. of section 1, but the entire problem of boundaries 
suffers an unwarranted trivialization, if they are viewed as finding their origin and 
support and a justification for their separate existence vis-à-vis morphological or 
syntactic brackets solely in a mechanical interpretation of the functioning of the 
cycle! Saltarelli (1970), on the other hand, considered that "speech events are 
represented as sequences of segments and boundaries", and that "syntactic 
boundary markers are replaced by phonological ones, when significant, or de- 
leted", and that the two principles just cited are “universals of the general theory 
of phonology assumed”. While Bierwisch (1966) treated at considerable length 
phonological phrases, intonation, clisis, and the like in German within a genera- 
tive framework, Chomsky and Halle (1968) excluded from discussion the more 
substantive questions involved in the formulation of “readjustment rules", i.e. the 
relation of the independently defined morphosyntactic classes and their 
phonologically relevant regroupings that were to be treated in terms of bound- 
aries — a strategy greatly facilitated by the invocation of their "competence- 
performance" distinction: ". . . it can certainly be argued plausibly that this 
'flattening' of the surface structure is simply a performance factor. . . Hence it 
can be argued that these problems do not belong to grammar — to the theory of 
competence — at all” (1968:372). Such problems were to become an important 
area of conflict in the classical generative application of the boundary device (see 
below on boundary mutation). On occasion elegant correspondences were found 
between the demands of the phonology and the independently hypothesized 
notational devices of the syntax, as e.g. by Selkirk (1974) on French liaison; yet on 
the other hand, sometimes the discrepancies appeared so great that modifications 
were introduced into the transformational analysis of the offending syntactic 
constructions, as e.g. Sommerstein (1973) on Greek co-ordinate phrases. 


300 Linguistic Studies offered to Joseph Greenberg 


The greatest concern of classical generative phonologists was probably the 
attempt to bring order and generality to the boundary elements within their 
formalistic framework; leading concepts here were introduced by McCawley 
(1968) in terms of "juncture hierarchy" and "rule rank". These notions were 
extended by Stanley (1973), who attempted to establish a typology of the "sorts of 
interaction between boundaries and phonological rules" from a close analysis of 
phenomena observed in SPE and Stanley (1969). Stanley recognizes three differ- 
ent types within his typology: "(a) a rule may apply generally except when blocked 
by a strong boundary in the interior of its environment; (b) a rule may apply only 
when a particular boundary type is present; and (c) a rule may apply only when a 
boundary of a certain type or stronger appears at the (right or left) end point of 
the environment of the rule." It is not clear why certain logical possibilities (some 
of which have in fact been employed by other phonologists) are excluded; for 
example rules could be "blocked" by boundaries from both "above" and "below" a 
certain portion of the strength hierarchy, and rules could require a specific 
portion of the hierarchy for their application (both as perhaps seen in sandhi 
phenomena). Likewise itis not explained why the analysis is carried out in terms of 
the application or non-application of individual rules, i.e. why it is presupposed 
that rules can always be classed as regularly applying or regularly not applying, 
rather than competing. 

Morphosyntactic class labels, phonological boundaries, rule assigned [- rule] 
features and lexical diacritic features were on occasion all used to account for a 
single morphophonemic alternation: Brasington (1970) proposed a rule for Cata- 
lan: "word final dental nasals are deleted"; but for this rule to function properly he 
had to set up the following scheme: 


n-l E ]—{-rule n]/ [Verb] 


n [dental nasal] — Ø / # 





and then lexically mark certain verbs, such as tenir, as exceptions to the rule 
numbered n—1, which assigned a minus rule feature for the rule which deleted 
final dental nasals (numbered rule n). Here Brasington was evidently making the 
implicit assertion that the ms. class of Verbs should be given a [—rule] feature in 
order to preserve the generality of the # boundary and obviate a complex 
boundary system such as 


stem vs. stem 
p ed E ve el 
with the latter attached to certain exceptional verbs. The procedure here was of 
course equivalent to a treatment by means of subsidiary boundary mutation rules 
which could have been used to simplify the boundary types. The choice of 
descriptive devices in this case may well have reflected the view of boundaries 
discussed in section 1, which considers them as basically delimitational devices, 
distinct functionally and psychologically from devices designed to convey infor- 
mation about ms. categorization. 
Stanley (1973) in the "New Approach" section of his paper worked out a scheme 
which suggests a very different view of boundaries. To start with, #’s were 
assigned to the beginning and end of all stems; these were then “weakened” to 


various degrees depending on the affix class to which the relevant affix belongs. 
Problems of the ms. composition of these affix classes, their generality and 
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homogeneity were not discussed. But a very powerful device was introduced 
which would have permitted the treatment of all morphophonemic alternations 
that could in any way be associated with any ms. seam whatsoever in terms of 
boundaries, rather than diacritics, or ms. listing, namely the transformation of 
affix class membership for particular affixes in the environment of different 
stems (or stem classes?): “in certain cases different instances of the same affix 
morpheme will fall into different classes, depending on the stem.” This device 
seems to imply that affix classes were to be viewed as intensionally defined by some 
property rather than merely extensionally, for otherwise these classes would have 
appeared hopelessly arbitrary; the criterion for the organization of affixes into 
Stanley’s classes is, or correlates with, phonological distinctiveness. In fact this 
device allowed Stanley to preserve the formal association of boundaries with 
affixes rather than stems (a preference we have noted earlier) and at the same time 
to extend boundary treatment to cases that would have required (as noted in 
section 1) diacritics or some other device if boundaries were constrained from 
referring to specific morphemes. Unfortunately Stanley does not tell us whether 
this potential would have been fully exploited or not. At any rate this was hardly a 
delimitational view of boundaries. Stanley clearly intended the property of mor- 
pheme cohesion as the defining property for his classes, since cohesion might 
easily be viewed as a function of both the stem and affix involved: “class member- 
ship is determined by how closely the affix combines phonologically with adjacent 
material” (1973:203). Such a view is considerably removed from the purely for- 
malistic treatment of boundaries by the classical readjustment rules it is intended 
to replace, but it is characteristic that such basic interpretive issues and their 
psychological implications received little treatment. 

As was already clear from Harris’s fundamental discussion, there was a strong 
feeling that junctures or boundaries were unsuitable for exceptions involving root 
morphemes rather than affixes. This seemed to be true even when the class of 
exceptions was quite large, e.g. when a significant number of roots failed to 
motivate (i.e. to act as a conditioning environment for) a rule (or vice versa 
underwent or motivated special rules that others did not). This differential treat- 
ment of roots and affixes is also found in the natural generative preference for 
listing morphological environments in morphologized rules, but not listing radical 
morphemes in such rules — the latter being handled by marking in the lexicon. 
But not all generative phonologists apparently shared these scruples; Hoard 
(1973) e.g. posited a # boundary after the Sanskrit root dhadh (on the grounds that 
it was not subject to Bartholomae's Law but was, on Hoard's analysis, subject to 
certain rules that other roots were not) when this root was followed by verbal 
endings beginning with ¢ and th, but not, however, when e.g. the Ist person 
singular middle -e ending followed. Most other roots were considered to have had 
a plus boundary before all endings. However, other generativists clearly did not 
approve of such descriptive techniques; for in the same volume Phelps (1975) 
preferred to mark dhadh diacritically as an exception to Bartholomae's Law, and 
cited Hoard's own principle (1972) forbidding readjustment rules with phonolog- 
ical environments. This dictum hardly seems to have been decisive, since in this 
case all the relevant environments for # rather than plus could have been 
formulated in purely morphological terms. Strangely the debate over the dictum 
(SPE375) that only mutanda, and not environments, may be marked as exceptions 
largely ignored the possible relevance of boundaries. Coats (1970) proposed the 
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use of rule environment features which covered not only the problematic cases of 
exceptional roots which fail to serve as environments for rules, but also cases of 
affixes and sets of affixes where boundaries would have been more freely used: 
e.g. his case from Russian where the rule k — č does not apply before certain 
suffixes was discussed from the point of view of "alphabet features" (1970:120) 
and minus rule environment features (1970:133), but notinrelation to boundaries. 
In these treatments the issues singled out for discussion often appear trivial when 
compared to those raised by the theoretical framework taken for granted in the 
analysis. 

We have already remarked that ms. categories are sometimes grouped by the 
phonology into classes that are, from a purely ms. point of view, unwarranted. On 
an item and arrangement model the phonological boundaries are correlated with 
the ms. boundaries by readjustment rules. On an item and process model, the 
readjustment rules can be simplified and made to produce more straightforward 
correlations if the subsidiary device of boundary mutation is used: boundary 
mutation had some vogue during the classical generative period. (It is to be 
distinguished, at least formally, from Stanley's affix class membership transfor- 
mation, in that the former mutates phonological boundaries while the latter 
operates directly on one of the two ms. classes that come together at a ms. seam.) 
Let A and M be different sets of ms. boundary sequences having respectively the 
subsets a B y 8 and p v 7; and let I and II be two sets of at least partially 
contradictory P-rules (1, 3, 5) and (2, 4, 6) where, since 2 may mean 1 does not 
apply, or vice versa, either may be a vacuous rule; let the ms. boundary sequences 
a B y induce P-rules I and the sequences 0 y v m induce P-rules II. The provisional 
item and arrangement organization of these data will involve phonological 
boundary assignment as follows: 


a A 
phonological boundary 1: H or [^i] — rules I 
y 


phonological boundary 2: M — rules H 


The item and process reorganization allows the generality to be expressed by the 
relevant phonological boundary assignment rules, and the simple boundary mu- 
tation can be considered as effecting a subsidiary modification of those rules, the 
aberrant ms. boundary sequence being eliminated from the matrix of phonologi- 
cal boundary 1 and added to that of phonological boundary 2: 


(< A)-M 


These effects correlate well with the complexity typical of exceptions. However 
the formalism associated with phonological boundary mutation in abstract 
phonology (e.g. Selkirk 1974; Sag 1974), by simply using emes (+ — #, ## — #, 
etc.), unfortunately failed to represent the undeniable fact that mutating a bound- 
ary (and changing the phonological boundary ranking of a P-rule) must inevitably 
involve modification of the nature of both phonological boundaries involved. 

A less straightforward form of boundary mutation is context-sensitive bound- 
ary mutation. Let us revise our formalized example so that 6 is characterized by the 
P-rule set I except that it has 6 instead of 5: then we must have a mutation rule to 
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generate a new phonological boundary, which is inevitably required by the third 
class set up by the new combination of P-rules (1, 3, 6), even if the mutation device 
obscures this fact by rendering a separate symbol unnecessary. The rule would 
have the form: 


5 (< A) — M/ rules 5-6 
or, on the ‘diacritic model’ (see section 1): 
I +6, —5/6 


Context sensitive boundary mutation is exemplified by Sanskrithavihsu, which was 
a topic of discussion during the classical generative period. If we grant for the 
moment that the visarga rule is not characteristic of intermorphemic phonologi- 
cal boundary (a claim unrelated to the claim that the rule is characteristic of word 
phonological boundary), then the boundary sequence associated with the -su in- 
flection induces some of the rules typically associated with # but not with + (e.g.s—» 
h) and other rules typically associated with + but not with # (e.g. cerebralization: s 
— s — which is not an external sandhi rule, with the exception of tightly knit 
phrases in Vedic); this point was overlooked by Sag (1974), so that a different 
phonological boundary appears at -su ms. boundary sequences than at other 
inflectional or word boundaries. 

Onesimple alternative to the above that eventually suggested itself as a device 
for capturing directly the relation between morphological process and liability to 
certain P-rules is that of ordering morphological operations in the phonological 
derivation relative to the critical P-rules; indeed arguments have been made for 
this procedure on independent grounds, as e.g. in the case of Tagalog reduplica- 
tion (for discussion of the interaction of morphological and phonological rules see 
Kisseberth and Abasheikh 1974 and Anderson 1975). At least certain kinds of 
phonological boundary opposition can be viewed as instructions given by the 
morphology to enter forms produced by morphological operations into the 
phonological derivation as units (N.B.) at points before and, respectively, after 
one of a pair of juncturally opposed rules. For instance in Greek ¢poiptov versus 
apooip.ov (cf. Brame's Prohibition versus prohibition 1974), the latter may be con- 
sidered exempt from the extra rules undergone by the former in that the mor- 
phological compounding operation did not unite the prefix with the noun until 
after the application of the elision and aspiration rules. This may or may not be 
reflected in a difference in the constituent structure bracketing of the compound; 
this principle is less apt if ultimately morphological analysis could lead back to 
identical constituent structure or when there is a ternary rather than binary 
phonological boundary distinction, as possibly in Greek compounds: kokovpyía 
(contraction), Kaxepyérns (elision, late!), xooéret (Suid., cf. òpĝoereia — 
hiatus). Similarly in the oscillation of Sanskrit compounds with respect to cere- 
bralization: the type abhi-sic could be formed before the cerebralization rule, while 
compounds exempt from cerebralization (type prati-sad) could be formed after it 
in the phonological derivation. 

Unfortunately, this approach suffers from serious defects and cannot be 
generalized to an interpretation of all phonological boundary phenomena. First 
of all, on a linear ordering hypothesis (as opposed to a local ordering hypothesis) 
for P-rules, it fails where the morphologically produced form must appear as a 
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phonological unit for some earlier rule but not for some later rule. Consider Latin 
quintus (k"'ink"-tus) ‘fifth’ (k” — k — Ø, cf. ultus, fultus, tortus) where the suffix seems 
to cohere more closely with the stem than does the suffix of the participles sanctus 
(sank-tus) ‘decreed sacred’, cetus (king-tus) ‘surrounded’, iinctus (ung"-tus) 
‘anointed’. Itis a general rule moreover that vowels are lengthened before nkt, and 
this rule has produced the long vowel of quantus as well as that of cinctus, etc., so that 
the vowel lengthening rule must have its (natural) ordering before the k-deletion 
rule; i.e. king-tus must have entered the derivation before the assimilation and 
lengthening rules just as kwink"-tus, but not entered until after the (later) 
k-deletion rule. The above interpretation of phonological boundaries as ordering 
of morphological operations relative to critical P-rules would have to be compli- 
cated to permit not only insertion of a form but also withdrawal (and re-insertion) 
to handle such cases.!? The general failure of this interpretation follows of course 
from the fact that there is no necessary correlation between the order of P-rules in 
the derivation (from earlier to later) and the hierarchical arrangement of ms. 
boundary sequences from more to less cohesive. 

A local ordering hypothesis, according to which the ordering relation between 
rules is not transitive, and explicit ordering restrictions affect only the rules 
mentioned, would of course remove the basis of the above objection, but the initial 
intuitive appeal of the suggestion as an interpretation of boundaries would seem 
to be weakened, since phonological boundary induced restrictions on ordering 
would come to resemble lists of morphological exceptions to P-rules. In any case 
the interpretation of phonological boundaries as relative ordering instructions for 
morphological processes fails in cases where a form which would naturally be 
interpreted as showing no morphological boundary sequence at all fails to 
undergo certain P-rules; e.g. in Greek àkuńý versus grémAeyguau (k > g / ]m), 
since there is no morphological operation to be ordered, whether linearly or 
locally. 

We have noted the failure of simple boundary mutation to handle cases such as 
Skt. havihsu, since a third phonological boundary is required, necessitating the 
formalism of context-sensitive boundary mutation. Within the framework of 
abstract phonology the result is an overlapping of the ranking of (certain) internal 
and external sandhi rules: cerebralization from + to, say, =, and visarga from = to 
## (and similarly in the case of cinctus above). There is, however, another ap- 
proach that could greatly reduce the number of phonological boundaries overtly 
specified and simplify the boundary assignment and rule ranking, namely to 
order boundary mutation in the phonological derivation relative to critical rules, 
thereby eliminating the need for context sensitive phonological boundary muta- 
tion: thus + — # / specified ms. boundary sequences could be ordered between 
internal and external sandhi, or, for the Latin example, before k-deletion. There 





13 Since k-deletion stands in a counter bleeding relation to vowel lengthening, it is possible 
(according to one suggestion: Koutsoudas et al. 1974) to dispense with any order of relative 
application for such rules and regard them as applying simultaneously rather than sequen- 
tially. Any departure from the principle of sequentiality would further reduce the useful- 
ness of this interpretation: a morphological operation cannot occur before one and after 
another of a set of simultaneous rules, but note here the concept of local ordering. On the 
rule ordering controversy in general see also Ohala (1974). 
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may of course be difficulties which would require multiple applications of variably 
ordered boundary mutation. Such a procedure is, however, apart from questions 
of naturalness, open to great abuse, since in theory it would be possible to employ 
only two phonological boundaries and handle all deviations through a complex 
series of boundary flip-flop rules at many different points in the derivation. The 
result, however, would be equivalent to listing ms. brackets in the phonological 
rules or specifying in the morphology which P-rules function at which ms, brac- 
kets. Or again to carry this reductio even further, one could get by with only one 
phonological boundary and zero boundary, using repeated phonological bound- 
ary deletion and insertion at various points to achieve the correct output in cases of 
phonological boundary opposition. 

8. The second concrete phonology. For the all-encompassing abstract phonology the 
boundary was a descriptive device that could appear, where appropriate, in any 
rule of the phonology. However, for the structuralists and for the natural genera- 
tive school, distinctions drawn between types of rules are crucial, and, con- 
sequently, it is impossible to avoid the question whether the phonological bound- 
ary is an appropriate environment in each type of rule. Most structuralists em- 
ployed junctures in the phonemic transcription but not in the morphophonemic 
transcription. The natural generative school distinguishes between true 
phonological boundaries (which appear in what are now called phonological 
rules) and environments specified in directly morphological terms (which appear 
in what are now called morphologized rules). Consequently the number of differ- 
ent boundaries posited in the phonology is substantially decreased, and the 
amount of direct morphological listing is proportionately increased. Indeed, the 
latter is further augmented by the new constraints against rule ordering and 
overly abstract representations (constraints which in an abstract phonology could 
have resulted in even more phonological boundaries).!* 

Thus for natural generative grammar, if morphophonemic rules have envi- 
ronments correlating with morphological boundaries or categories, those envi- 
ronments are stated in morphological terms (as in morphological rules), whereas 
in the abstract phonology they could be stated in phonological terms (i.e. with 
phonological boundaries), just like properly phonetic environments. Lexical dia- 
critics are also permitted in natural generative phonology (Hooper 1973:27). In via 
rules, it is claimed (Hooper 1973:75), there is no ms. environment: in fact, asin the 
structuralist morphophonemic transcriptions, the lexical lemmata themselves 
bear the function of providing the ms. environment. On the other hand, itappears 
from Hooper (1973:57, 1974:167) that the Chomsky-Halle readjusted and 
phonologized equivalents of the syntactic bracketing, word boundary (##) and 
clitic boundary (#), are permissible in morphologized rules, but not in purely 
phonological rules (Hooper 1975:545). It is not clear to us if this implicit distinc- 
tion between morphological environments (directly listed) and syntactic environ- 
ments (phonologized into phonological boundaries) is intended or merely the 
consequence of the still rather fluid state of the theory. In any case, we have as yet 
seen no explicit discussion of whether the organizing and classifying functions of 
phonological boundaries (as described above in 81) would be considered to cap- 


14 As clearly seen by Phelps (1975:455 fn.4). 
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ture real and significant generalizations about the language by natural generative 
phonologists. 

The claim that ms. boundaries cannot appear in true phonological rules should 
be recognized as the main criterion for distinguishing the latter from mor- 
phophonemic rules; in other words, it is not whether a process is allophonic 
(including low-level production rules) that is critical to the distinction, but rather 
whether a process depends on purely phonetic conditioning or not. Evidently, 
therefore, much of the allophonic detail that appears on spectrograms will have to 
be accounted for in terms of morphologized rules, since beginnings and ends of 
syntactic units and constituents are critical to the relevant processes. The only way 
to keep such processes within the category of true phonological rules would be to 
assume that those beginnings and ends are phonologized at a certain point in the 
derivation, i.e. that they have an autonomous phonological status as well as a 
syntactic status; and this, notwithstanding the trivial and formalistic arguments of 
Pyle (1972), would amount to resuscitating Trager’s junctures and the like. 

Another old structuralist thesis is apparently revived by Rhodes (1974), who 
seeks to eliminate boundaries from his natural processes with the device of 
transderivational constraints: by this device the formulation of natural processes is 
rendered autonomous at the cost of a rather indirect specification of the location 
of syntactic boundaries; moreover, since different phonological processes can 
apply at what are differently ranked syntactic boundaries, and since it would be 
impractical to distinguish between different types of silence, the labeling, if not the 
location, of the syntactic brackets will still have to appear in the formulation of 
boundary sensitive processes. 

Anderson, at the Chicago Parasession, wrote that: “Phonological rules are those 
whose environments involve reference only to the phonological composition of 
the string including boundary elements and possibly reference to major lexical 
classes. . . phonetic rules are those whose environments involve reference only to 
the phonological/ phonetic composition of the string including phonetically realiz- 
able (i.e., word or phrase) boundaries . . .” (1974:3). The distinction between 
“boundary elements” and “phonetically realizable boundaries” seems to presup- 
pose a linearity condition (e.g. # — pause) for boundaries in phonetic rules, since 
in any other sense all phonologically distinctive boundaries are phonetically 
realizable; and such a linearity condition ignores all the problems that arose in the 
structuralist discussion of the zero allophone of pause. If the above is a correct 
interpretation of the term "phonetically realizable", then it is unclear to what 
extent the difference between Anderson's position and that of Hooper (Hooper 
1975:loc. cit., 19'74:loc. cit.) is not merely one of terminology, since both would be 
allowing boundary elements as traditionally defined in morphophonenic rules but 
only pause and syllable boundaries in phonetic rules. 

It is easy to get the impression from recent natural generative literature that the 
currently emphasized explanatory power of syllable structure permits various 
processes to be formulated in autonomously phonetic terms, i.e. it becomes 
possible to dispense with the non-phonetic boundaries to which the rules of the 
abstract phonology were sensitive. Substituting syllable boundaries for phonolog- 
ical boundaries such as compound, clitic and word boundaries, merely shunts the 
statement of the phonosyntactic correlations (indicated by those boundaries) out 
of the phonological rule and into some other segment of the grammar. Since 
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syllable boundaries sometimes coincide with morpheme boundaries and some- 
times do not, and since evident general ties regulate this situation, rules must be 
written to capture these generalities (whether directly or in terms of the subsidiary 
resyllabification envisioned by Hooper 1973:103), and these syllable boundary 
assignment rules will have ms. environments; in fact they may have the same sets 
of ms. environments as other phonological rules, which is why one used to speak of 
compound juncture, clitic juncture, etc.*° 

Another device adopted to replace the phonological boundary is the coefficient 
of consonant strength (see e.g. Vennemann 1974:365); but this strength coeffi- 
cient correlates very generally with certain ms. boundaries, so that a grammar will 
want to capture this by a rule assigning the strength coefficients in the various ms. 
environments, or, if the coefficients are to be part of the lexical representations, by 
a condition stating the redundancy. In either case, these generalities are evidently 
part of the speaker’s competence, as is apparent from his ability to identify 
variants of the same segment irrespective of coefficients. It should be noted in 
passing that failure to recognize the allophonic nature of the rule assigning or 
stating the distribution of the coefficients in the various ms. environments results 
in the addition of new segments to the inventory used in the lexical repre- 
sentations, which is of course just what the structuralists invented the juncture to 
avoid. In any case, here too a loop has been created: the correlations captured by 
the erstwhile junctures are not eliminated; they are simply shifted from one type 
of rule to another. The question of whether the juncture is a phonological entity or 
merely a list of ms. boundary sequences then presents itself as usual. In its 
diachronic aspect, the natural generative exclusion of even word boundary as an 
environment for sound change represents a full-circle return to a once well- 
known position, held, for instance, by Chafe (1959) and dismissed by Postal 
(1968). 

An ingenious way of avoiding some of the complications of abstract phonology 
without banishing abstract analyses from the domain of the phonology is suggested 
by Leben and Robinson (1975). In the various forms of generative phonology, the 
abstract representation of morphemes is given and the surface forms are to be 
generated, and often boundaries, morphological environments, diacritics, etc. are 
necessary to achieve the correct result. In the Leben-Robinson ‘Upside-down’ or 
interpretive phonology, the surface forms of words are given and the interpretive 
test lies in the attempt to generate a more abstract representation on which 
“morphological parsing” is possible; the phonological processes are given in both 
theories. 

Since the myriad complexities of low-level phonetic representations suggest 
lexical storage at some more economic and abstract level, we shall here discuss the 
variant of the theory which posits a generative allophony and an interpretive 
morphophonemics; of course, boundaries, or their equivalent, will be inevitable in 
the former. We will also assume that there must be a preliminary operation of 
selecting as candidates for the interpretive test pairs of words that are semantically 


15 It is fashionable in some quarters to reinterpret word-final devoicing as, in reality, syllable 
final. But in Catalan, for instance, this is not feasible (unless rule ordering were admitted) 
because in certain phonostyles the voiceless stop occurs also with resyllabification, i.e. a 
word final stop is voiceless even when it is syllable initial. 
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related in the way prescribed by the morphological rule in question. In interpre- 
tive phonology, just as in the structuralist morphophonemic transcriptions, the 
lemmata themselves are the environments for the application of the phonological 
rules. In abstract phonology, where two contradictory rules (of which one may be 
vacuous) applied to phonologically identical strings, it was necessary to specify 
which of the two rules applied to any particular case; in interpretive phonology 
this specification is replaced by a trial and error application of each rule that meets 
the phonological description of the string until the correct rule is found; a rule is 
judged correct according to the generally, if not always, relatively straightforward 
criterion that the correct rule produces an increase (or the greatest increase) in 
phonological similarity between the test words. Therefore, part of the time, 
inapplicable rules are being applied to the string on a trial basis, and after the 
“undoing” of each rule applicable at the relevant point in the derivation (whether 
boundary sensitive or no), a loop must be executed to check its applicability in the 
derivation (since boundary sensitive rules are not distinguished from exception- 
less rules). Consequently, the real question becomes one of the grounds on which 
the treatment of exceptions in interpretive phonology is superior to that in 
generative phonology, since in terms of directness and simplicity there seems to be 
no striking advantage on either side, at least given the more limited objectives of 
interpretive phonology. 

The elimination of phonological boundaries in interpretive phonology involves 
the claim that the speaker does not find a way of simplifying the trial and error 
operations just discussed by associating rules and rule sequences with particular 
morphological categories.!9 For if a consistent relation were to be set up between 
morphological categories or boundaries and particular phonological processes, 
then the rules, whether applied forwards or backwards, must operate with some 
grammatical device representing that correlation; at this point interpretive 
phonology would be faced with exactly the same problem as generative phonol- 
ogy, namely whether to list the morphological environments (directly or by lexical 
diacritics) or to emicize the class with a boundary symbol. 

It should be clearly understood that generalizations of a phonological nature 
are still captured in an interpretive phonology, i.e. rules have phonological envi- 
ronments that would hold if they were applied generatively. Since all generaliza- 
tions (i.e. all environments, both morphological and phonological) may theoreti- 
cally be omitted given the basic interpretive principle that rules only apply if they 
increase similarity between the members of the test pair, it would appear that 
phonological environments are retained because they make rules natural. How- 
ever, the refusal to admit any generalizations that are beyond the scope of ‘natural’ 


1€ Since the surface forms are stored in the lexicon, one view of interpretive phonology 
would be that it finds out how forms are related rather than whether they are related (the latter 
being stated by the morphology); it simply captures phonological generalizations obtaining 
between forms that are known to be morphologically related. If this is so, it might be asked 
why it should only capture those generalizations, and not also the generalizations arising 
from the correlation of different phonological processes with different morphological 
categories, If the grammar is to do the latter also, i.c. if it is part of its task to specify which 
rules apply to which lexical items, it will need a specifying device by which exceptionality is 
reflected in additional complexity. 
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rules amounts to a very strong claim for phonological autonomy in the formula- 
tion of morphophonemic rules, and such a claim would rest on the psychological 
assumption that speakers are unaware of non-phonological generalizations in 
morphophonemic rules. Thus the issue that divides interpretive and generative 
phonology is no longer that of how to capture the generalizations, but that of 
whether they should be captured at all. 


3. Conclusion 


It must surely be evident to the reader of the second section of this paper 
that phonologists did not attain very high standards of scientific adequacy 
in their discussions of the topic of phonological boundaries. One gener- 
ally looks in vain for explicit statement of presuppositions, explicit state- 
ment of alternative descriptive solutions, explicit statement of criteria for 
choosing among alternative solutions, explicit justification of those 
criteria. These were the very requirements that helped to establish Lin- 
guistics as a discipline autonomous from traditional philology, yet this 
particular chapter of phonology is characterized by all the old vices (and 
few of the old virtues, particularly in the matter of precise attention to 
philological detail). 

Karl Popper writes (1969:38): “criteria of refutation have to be laid 
down beforehand: it must be agreed which observable situations, if actu- 
ally observed, mean the theory is refuted.” There has been a tendency for 
linguists to rely ever more heavily on rules of rational procedure by which 
to develop basic descriptive mechanisms of the grammar; but such rules 
cannot be a viable substitute for empirical evaluation of those mechanisms 
if they are not themselves empirically evaluated; and, by and large, they 
have not been, because of the extreme difficulty of laying down criteria 
for that task, (although, of course, language must be ultimately explicable 
in terms of human physiology and psychology). Consequently, anything 
that follows on the unevaluated basic analytic framework runs the risk of 
being an exercise in fiction or a mere metaphysical speculation. Since it is 
not known which generalizations should be captured by a grammar, it is 
not known that grammars have, or do not have, phonological boundaries. 
Statements about the nature of boundaries, constraints on their use, and 
the general explanation of their existence and behaviour are thus state- 
ments about and explanations of a possibly real but unproven grammati- 
cal entity, and, what is more, are themselves unproven and based on the 
same set of empirically unevaluated criteria that were used to posit boun- 
daries in the first place. 

What has developed is not merely “a theoretical edifice that is enorm- 
ous, elaborate, and very, very fragile” (Ohala 1974), but also a multiple 
ramification of competing descriptive devices, considered justified by 


ve 
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their proponents merely because! they produced the correct output and 
were more or less consistent with background assumptions; whereas in 
fact a hypothesis should have empirical consequences different from or in 
addition to its explanandum. Now it is a commonplace in science that 
empirical corroboration is often indirect, oblique and incomplete: but in 
phonology this is the case to a more than usually serious degree, and in 
practice the inadequacies are compounded by the tendency to deduce test 
implications only when some neat bit of data from diachrony, acquisition, 
etc. suggests itself as support. Therefore the Duhem (1906) — Quine 
(1953) paradox, (which is of no practical consequence in many other 
sciences), in phonology appears at every step: any fact or phenomenon 
can ultimately be accommodated within a theory if some other assump- 
tion is altered, or tacitly altered, somewhere else in the theory. 

Certain parallels suggest themselves between ancient Greek astronomy 
and present day phonology. Both possess formal devices of great sophisti- 
cation and intricacy, but both work from a basis of unsubstantiated fun- 
damental principles. For example, Ptolemy was able to give a rigorous 
geometrical proof of the extensional equivalence of the epicyclic and the 
eccentric models of the ‘motion of the sun’; he went on to adopt the 
eccentric model on the basis of the rule of rational procedure 'simplest is 
best’, in this case because the eccentric model required the postulation of 
only one circle, whereas the epicyclic model required two circles. Thus an 
a priori criterion was used to decide between two hypotheses; but both 
hypotheses are in fact equally fictitious, the correct model not even being 
considered due to again a priori preferences for geocentricity and for the 
circle over the ellipse. 

The somewhat dismal picture conveyed by these remarks is not in- 
tended to suggest that phonology be abolished as a discipline (not- 
withstanding an Oregon court ruling of some years back to the effect 
that since the mouth is part of the alimentary canal, it is obviously not 
intended by nature for anything other than the consumption of food). It 
is, however, desirable that, insofar as they are neither dealing with rela- 
tively concrete and empirically definable phenomena nor merely writing 
‘hocus-pocus’ grammars, phonologists should clearly acknowledge how 
far their speculations are, and perhaps must inevitably remain, removed 
from scientific adequacy. Under such conditions it is indispensable that 
the logical structure of a hypothesis be fully explored, and it is this, and no 
more, that we have attempted to do for boundaries in the first section of 
this paper. 


17 In point of fact, one frequently encounters a curious philosophy of science. One's 
antagonist must be held to a fairly strong form of verificationism: he is guilty of "assump- 
tions" which are "unsubstantiated", and his hypotheses are to be rejected because they have 
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CONTENTS: 1.Introduction. 2. First hypothesis: phonological processes vs. 
paradigm regularity. 3.1. Second hypothesis: unidimensional two-way or 
three-way distinction. 3.2. Phonological vs. morphonological vs. morphological 
rules. 3.3. Literature. 3.4.1. Rule ordering. 3.4.2. Phonological plausibil- 
ity. 3.4.8. Productivity. 3.4.4. Opacity. 3.4.5. Morphological condi- 
tions. 4.1. Rule split. 4.2. Morphologization vs. lexicalization. 5. Brief out- 
line of a third hypothesis. 


l. J. Greenberg has shown, several times (e.g. Greenberg 1969), the 
importance of diachronic studies for problems of general theoretical 
interest. In this vein I will try to discuss the question whether linguists 
should posit a special morpho(pho)nological (sub)component of gram- 
mar. This question has popped up again and again since Henryk Utaszyn 
has invented the term ‘Morphophonem’,’ A. Martinet maybe being the 
most outspoken detractor of morphonology. 

For morphonology in the structuralist tradition I want to refer to 
Matthews (1974:77ff., 196ff.) and Haslev (1972), as I restrict my discus- 
sion to process morphonology. Even here there are many feasible ap- 
proaches, amply discussed by Matthews (1972), e.g. in the slavicists' tradi- 
tion such as Issatschenko (1975), Andersen (1969), or in the model of 
Mel'Cuk (e.g. 1972), where morphonemic rules form a part of surface 
morphology. 

For lack of space I will concentrate on one series of approaches only: 
postclassical generative phonology and related trends. My main reasons 


* I am grateful to discussions with other linguists in Vienna, especially to Dr. J. Colarusso 
and to my students J. Hufgard and M. Reinhard. 

1 Already back in 1927 in Prace Filologiczne 12.406, a place usually not recognized by 
historians of linguistics. 


318 





314 Linguistic Studies offered to Joseph Greenberg 


are 1) that here it seems to be most obvious how much of an understand- 
ing of morphonological phenomena linguists have reached or not,? and 2) 
that my own approach is much influenced by Stampean Natural Phonol- 
ogy.? 

j^ has been acknowledged more and more that early and classical 
generative phonology has relied too heavily on morphonemic alterna- 
tions,* has failed to establish a morphological (sub?)component, and has 
incorrectly treated phonological, morphonological and morphological 
phenomena with the same rule format and with the same phonological 
criteria. In the following I will discuss or at least outline three types of 
hypotheses to change this situation. 
2. One rather simple type of hypothesis has been to postulate two 
opposing forces: phonological processes (described by rules) and 
paradigm regularity:* paradigm coherence is supposed to be a (the?) main 
characteristic of morphology, its result being in diachrony "that allomor- 
phy within a paradigm tends to be minimized" (Kiparsky 1972:207). 

But morphology typically contains highly complex structures of a 
non-phonological nature: cp. the intricacies of Hausa noun plural forma- 
tion, the complex noun declension in East Caucasian languages such as 
Tabasaran and Bats, or even the rich nominal and verbal morphology of 
Sanskrit. In this case where language prehistory has been well recon- 
structed, one can trace back most of its morphological complexities to the 
morphologization of phonological and syntactic processes, but this makes 
things worse, since the allegedly regularizing influence of morphology 
has enlarged morphological complexity in this and other cases. Cp. also 
Hale's by now famous Maori example (Kiparsky 1971:590ff., cp. Schin- 
dler 1974:1). 

Soitseems that we have to acknowledge that in morphology irregularity 
too has a purpose of its own, which Anttila (1975) calls indexical, i.e. 
allomorphic differences have the semiotic function to signal (symbolize) 
different morphological functions or combinations of functions and to 
increase redundancy (cp. Anttila 1974:82.3). 


? The negative, unsuccessful aspect is stressed by authors such as Anttila (e.g. 1974) and 
Linell (1974). 

3 For the theoretical bases of my stand see the book Prinzipien der Prozess-Phonologie, jointly 
elaborated by G. Drachman and W. Dressler. 

* See still Zwicky (1975:154, 156). 

5 One or more of these failures are mentioned e.g. in many contributions to Nat. Phon.. 
$ E.g. Kiparsky 1971:596ff., 1972:206ff.; less enthusiastic 1974a). 
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3.1. A second type of hypothesis could be illustrated by the following 
graph: 
1 2 3 4 
rules: 





phonetic phonological ^ morphonological ^ morphological 


i.e. a scale is postulated, with 2 or3 or4 thresholds which are either clearly 
separated or not. They form distinct components, or phonetics is a sub- 
component of phonology, and morphonology a subcomponent of either 
phonology or morphology. In diachrony, processes move up and down 
this scale, either gradually or discretely (by reanalysis of the speakers). 

In the following discussion I will stick to four components, as it is the 

most differentiated form of the hypothesis and as I have believed in it 
myself for some time (Dressler 19762, b, c). I will present a few examples 
for each rule type ($3.2), cite some relevant recent literature (83.3), discuss 
defining (synchronic and diachronic) characteristics of components 2,3, 
and 4 (83.4-5). Then I will add the mechanism of rule split ($4.1) and 
discuss morphologization vs. lexicalization ($4.2). 
8.2. Phonetic processes, which I do not treat here, and which roughly 
correspond to detail phonetic, 'automatic' processes of generative 
phonology, could be exemplified by the slight palatalization of [k] adja- 
cent to palatal vowels, e.g. in English and German. 

Phonological processes (roughly corresponding to Stampe's Natural 
Processes), hereafter dubbed PRs, can be exemplified by entirely produc- 
tive and phonetically plausible processes such as final devoicing of 
obstruents in German (rather Auslautverhártung), Russian, Polish, Alba- 
nian and Breton dialects etc., or assimilation processes in many languages 
including allophonic processes such as aspiration of English voiceless 
stops or German’ 


Vowel 


[-palatal] . 


Morphological processes (hereafter dubbed MRs) "account for various 
kinds of grammatically defined semantic distinctions" and are phoneti- 
cally arbitrary having phonemes (or phonological input segments) as 
output (Skousen 1973b). Some examples: English umlaut, e.g. in foot - 
feet; most contemporary German umlaut (Wurzel 1970:105ff.), e.g. in 


ca>x/ 


7 | will defend elsewhere this direction of this PR (instead of x — ç), cp. ('¢i:na) ‘China’, 
[ ! fraocan] Frau +chen ‘woman (diminutive: the PR holds only morpheme internally), [Ic] ‘T, 
[ax] ‘alas’, [dUrc] ‘through’, ['mang(a)] ‘some’, ('zOlc] ‘such’. 

£ A PRu-i is only possible in the vicinity of delabializing and palatalizing environments. 
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plural formation such as Vater ‘father’ ~ pl. Väter I ' fe:to'], or in conjuga: 
tion (ic 'fra: ga) ‘I ask’ - [zi: 'fre:kt] ‘she asks’, [! hata] ‘(I) had’ =|" het3] 
*would have'; ablaut in the verbal systems of English, German (Wurzel 
1970:17f., 63ff.), Albanian (Dressler 1976b:§4), etc.; plural harmonic 
vowel laxing in Granada Spanish (Hooper 1974:164-7); reduplication 
processes (Wilbur 1973a, b, 1974); echo word formation (Mayerthaler 
1975) such as in singsong; contemporary Celtic initial mutations. 

Morphonological processes (hereafter dubbed MPhRs) mix charac- 
teristics of PRs and MRs: they have morphological functions, but can still 
be described as (at least partially) phonologically plausible rules. Here we 
can cite palatalizations of the type? 


kc vowel certain 
or ri / morphological 

kc [4 palatal] categories 
in contemporary Romanic and Slavic languages and dialects; Beving- 
ton's !? Albanian rule (1974:157) 


‘a syllabic 
ui æ back + 
—low JOE EE 


3.3. The distinction between PRs, MPhRs, and MRs can be compared with the 
following two-way or three-way distinctions in the literature (selected): 

In Matthews (1972, 1974) MRs correspond to his morpholexical rule system, 
MPhRs to his morphophonemic rules (though they include all neutralization and 
sandhi processes regardless of their degree of phonologicalness), his phonology 
contains less than our PRs. Other concepts of direct structuralist origin are weak 
suppletion(^ MPhRs),limitedtoalternationsinonephonologicalsegmentonly,and 
strong suppletion (~ MRs), referring to whole morphemes (cp. Mayerthaler 
1975:741f.). 

In generative grammar we compare toacertain extent the concepts of major rules 
(~ PRs), minor rules (~ MPhRs), and suppletion (~ MRs), though their boundaries 
are ill-defined (Hudson 1974). Karlsson (1974) groups, with useful definitions, 
MPhRs rather with MRs than with PRs, even more rigorously Linell (1974:74ff.).!! 
Anderson (1974a,b) differentiates morpholexical rules (=MRs,partofMPhRs), 





® Cp. Issatschenko (1975). Abstract non-palatal underlying segments for non-palatalizing 
palatal vowels (Anderson and Browne 1973) are not needed because of a MPhR. 

10 1974:59-62, 67, 81, 108£., 114, 127; but cp. Dressler (1976b:83). 

1! These and other authors speak of morphophonemic alternations instead of MPhRs. But 
this difference is most of the time a question of technical format, notational preferences, 
abstractness of the input, and lexicon model. Alternations between a basic and a secondary 
alternant can be translated into a unidirectional rule, others into bidircctional rules and vice 
versa. Processes or rules have the advantage of presenting the “dynamic nature of syn- 
chronic interpretations" (Issatschenko 1975:351). 


Dressler: Morphologization of Phonological Processes 517 


PRs (= MPhRs, most of PRs) and phonetic rules. 

In T. Vennemann's Natural Generative Phonology only PRs and MPhRs seem 
to be distinguished consistently,!? with an allowance for separate (derivational) 
via-rules. Klausenburger (19752) has a four-way distinction: PRs, semi- 
morphological rules (~ MPhRs), MRs (inflectional), via-rules (derivational), 
whereas Klausenburger (1975b) calls MPhRs “hybrids combinating both 
phonological and morphological characteristics’. Skousen (1973a, b) distin- 
guishes PRs and MRs (including MPhRs), similarly Wilbur (1974). 

In Stampean Natural Phonology there is the difference between natural, live 
processes (PRs) and learned, dead rules (MPhRs, MR3).!? 


95.4. Hypotheses of a one-dimensional distinction of PRs, (MPhRs) and 
MRs can only be accepted, if it is possible to find significant non- 
conflicting criteria for distinguishing rule types. The only larger set of 
such criteria I have found in the literature is Cearley’s (1974) distinction of 
MRs and PRs, but most of his (purely synchronic) criteria are wrong and 
put forward without any evidence. 
3.4.1. A very formal criterion advanced in the literature is synchronic 
rule ordering. In a two-way distinction all MRs (or MPhRs) should be 
ordered before all PRs.!* But there are beautiful Javanese counter- 
examples in Dudas (1974) where a PR precedes three MRs, cp. deviating 
orders of MRs, MPhRs, and PRs in Anderson (1974a:xv, 1974b, 1975).!5 
Another example: in Rumanian, according to St. Clair (1973:20) the MR 
of ur-insertion is ordered among MPhRs. 

So one basic argument for distinguishing two or three different blocks 
of rules or components is eliminated. 
3.4.2. The best argument for a three-way distinction is, in my opinion, 
the issue of phonological or phonetic plausibility of synchronic processes: 
PRs must be totally plausible, MRs implausible, MPhRs should lie inbe- 
tween. This criterion of plausibility can be divided into several subcriteria. 
First three rather formal ones: 
3.4.2.1. The structural change (A — B) must involve a plausible quantum 
(in a plausible direction) in PRs, but may be an implausible one in MRs: cp. 
the ablauts i >u, i — a,i — 4 in German and/or English and the English 
umlaut u >i, There are not even diachronic, context free phonological 


12 Cp Vennemann (1972); Hooper (1973, 1974, 1975:544ff.). Cp. Schane 1974. 

13 For the interpretation of this crucial difference see Rhodes (1974) and Bjarkman (1975); 
cp. Drachman (1973:166, 169), Lovins (1973). 

14 Vennemann (1971:125), Drachman (1973:166), Wilbur (1973b:686, 1974:393), Cearley 
(1974), Mayerthaler (1975). Cp. Dinnsen and Koutsoudas (1975) within their theory of 
intrinsic ordering. 

18 There is no reason why MRs, MPhRs and PRs should fare differently in the question of 
extrinsic vs. intrinsic ordering, since extrinsic ordering statements for MRs can as easily (and 
often ad hoc) be reformulated to intrinsic formulations. 
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changes of this type (cp. Dressler 1971:341-3); cp. the implausible Irish 
initial mutations (lenitions) d — y / #. ,t—>h/#___ (Armstrong 1975), 
synchronic derivational and inflectional rhotacism in Classical Latin r > s 
(see $4.1.1). 

Conversely MRs, MPhRs, and PRs may substitute segments with input 
segments (phonemes), but only PRs and MPhRs (depending on their 
definition) may substitute segments with allophones (cp. Schane 1974, 
Cearley 1974). 
3.4.2.2. Then there must be a phonetically plausible (conditioning or 
favoring) environment in PRs, but not in MRs: e.g. rhotacism in Classical 
Latin (see 84.1.1) 


r—s/_____t (in certain categories) 





makes no phonetic sense. 

MRs usually are context free (in regard to phonological contexts, see 
83.4 2.1), e.g. plural and appertentive formation in Luo (Anderson and 
Browne 1973:458) such as got ‘mountain’, [wedo ‘hand’, pl. gode, lwete, app. 
god, lwet: context free voicing or devoicing occurs in diachronic change 
(e.g. Grimm's law), at least in diachronic correspondences as results of 
change, but apparently not in synchronic, generative PRs (the prohibition 
of absolute neutralization being a consequence). 
3.4.2.3. How do MPhRs fare in respect to the two criteria of §3.4.2.1f.? 
Not all of them are plausible in respect to structural change (§3.4.2.1). 
When Latin rhotacism was still an MPhR of the form s >r / V. V 
voicing between vowels is plausible, but the quantal leaps — 7 is too big (cp. 
Zwicky 1975:155f.); the same holds for Italian and Slavic palatalization 
MPhRs: k — č before palatal vowel is fine, but the quantal leap seems too 
big: notice that phonological palatalization in Russian involves the much 
smaller quantum k — k’ (e.g. apteka ‘pharmacy’, v apte[k']e ‘in the phar- 
macy’). Cp. the synchronic chain of lectal variants in Quechua (Cerrón- 
Palomino 1974:48): k - P? - t? - č. These variants correspond fairly well to 
reconstructed intermediary steps in the change Latin k > Italian č. 

'Thus the diachronic origin of such eccessive quantal leaps is clear: rule 
telescoping:!? e.g. in Cheremis the unvoiced stops had the following 
parallel developments (also beyond boundaries, see Rédei 1974): 


p>b/ {Nt 


Due to morpheme internal restructuring, synchronic alternations be- 
tween p and w were restricted to sandhi phenomena, where both rules 





V later b>w/V_W___V 





15 W. Wang, Language 45 (1969), 23 note 23; Hooper (1973:206ff.); Mayerthaler (1975), 


etc. 
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were abbreviated to the single sandhi rule 
#V 


e.g. /ida pu/ ‘don’t give’ gives [iĝa wu]. Whereas this telescoped rule seems 
to have exceptions, the remaining, non-telescoped rule 


p»w/V 





p>b/m—— $V 


seems not to have. 
Cp. Latin rhotacism 


s>z/V____v 
zríV. y C ee 


Or in Greek s > h > Ø was telescoped to s — Ø and inversed to Ø > s in 
different contexts, with the result of phonetically unnatural alternations s 
~ Ø (Greenberg 1969:173). 

A PR does not seem to be able to survive telescoping, which can be 
explained by G. Drachman's Quantal Hypothesis. 

On the other hand a phonologically unnatural quantal leap does not 
imply an implausible phonological context or vice versa: e.g. Italian 
palatalization may involve an excessive leap k — č and be morphologically 
and lexically conditioned,!’ but there is still the plausible phonological 
environment ‘before palatal vowels’. Old Italian texts show some fluctua- 
tion (Rohlfs 1968:11.44ff., III), which subsists even today to some extent 
in derivations, e.g. greco ‘Greek’, pl. greci, but grecizzare (with [€]) = grechiz- 
zare (with [k]) ‘to hellenize'. But compare the following derivations: grecità, 
grecismo, grecista, grechesco, grecheggiare (other examples in Wanner 1972). 
As far as I can see, there is a strong tendency to have [k] = <ch> before /e/ 
and more [€] before /i/ than before /e/, i.e. the phonological hierarchy 


—consonant 
palatalization ees ! ] 


V 











is respected, as even morphonological palatalization is better preserved 
before high /i/ than before mid /e/. A parallel has been found by my 
student J. Hufgard for Sanskrit palatalization. 
5.4.2.4. Another diachronic origin of phonological implausibility is the 
mechanism of rule inversion (Vennemann 1972, 1974; Hudson 1974). 
The direction of the MR of Latin rhotacism (84.1.1) r — s is simply 
unnatural, much more than the excessive quantal leap of the preceding 
MPhR s —r/V. V. Here rule inversion might be a main factor in the 
change of an MPhR into an MR. But also MRs can be inverted, e.g. Germ 
(Rtick-)umlaut (Robinson 1975:25f.): MHG troeste ‘I comfort’ - pret. tróste 
> NHG iréste, pret. tróste-te. 





17 E.g. amico ‘friend’, pl. amici with [č], duca ‘duke’, pl. duchi with [k], see Matthews 
(1974:209f.), Wanner (1972). 
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Inverted MPhRs may remain MPhRs, e.g. diphthongization of stressed 
vowels in the verb paradigms of Spanish is inverted to monophthongiza- 
tion of unstressed diphthongs in Spanish (Norman-Sanders 1975), and of 
diphthongs before vowels in the Albanian aorist and nominal paradigms 
(Dressler 1976b:§6), e.g. punua-m ‘we worked’ — puno-i ‘he worked’, 
krua ‘source’ — kro-i ‘the source’. Monophthongization of unstressed 
diphthongs or of diphthongs before another tautosyllabic vowel is 
phonologically plausible. 

But also inverted PRs may remain PRs; e.g. German x — ¢ (except after 
palatal vowels, morpheme initially, and after consonants) > 


¢—>x/ 





V 
[- pal] 
(cp. 83.2). Here the inversion results in a more predictable and cir- 
cumscribed environment and in the derivation of the less frequent from 
the more frequent alternant (cp. these principles in Vennemann 
1974:139). The inversion has involved the interchange of plausible direc- 
tions and environments. A similar case can be found in Magnus' (1973) 
treatment of Aramaic syncope and epenthesis.!? 

If these examples are correct, then rule inversion is possible for all 
mentalized processes: MRs, MPhRs, and PRs (consequently not for 
phonetic processes), because these processes, if they have a psychological 
reality, express the direction of alternations from a primary to a sec- 
ondary alternant. 

Another problem for the distinction of PRs, MPhRs, and MRs is the 
observation that phonetic plausibility is a matter of degree (Matthews 
1972:378f.). 

3.4.8. Another, related fundamental criterion that is expected to neatly 
distinguish ‘live processes’ and ‘dead rules’, is said to be productivity. This 
term has several meanings: 

3.4.3.1. First it may mean exceptionlessness (cp. Cearley 1974:30, 32): if 
PRs are considered to be normally exceptionless (e.g. Hudson 1974), so 
are many (regular) MRs; and if vowel harmony rules applying to suffixes 
only are said to be MPhRs, since they are phonologically plausible, but 
have a morphological function, then they are often exceptionless. And as 
even PRs can have (morphologically conditioned) exceptions (cp. 
Campbell 1971:199f., Wilbur 1973a, b), synchronic exceptionlessness is 
not a qualitative criterion. 

Diachronic changes in the amount of exceptions do not help much 
either: exceptions decrease in PRs, as shown abundantly by protagonists 


18 Maybe also Scott (1975:146). J. Kurylowicz has often dealt with the interchange of terme 
fondé and terme de fondation. 
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of lexical diffusion such as W. Wang, M. Chen, H. Hsieh etc.; but lexical 
diffusion is also attested in MRs!? and in MPhRs: e.g. the palatalization in 
Italian colgo, cogli ([ koli) ‘I, you pick’ is inverted to velarization and 
extended to forms like valgo, vali ‘be valuable’.?° 

Increase of exceptions or lexical fading is well known from MRs (e.g. 
Celtic mutations 84.2.1, cp. O'Bryan 1973) and MPhRs (by way of analogy, 
e.g. Kiparsky 1974b:265). For PRs it depends on how one defines them: 
Finnish gradation (with increasing exceptions) remains a PR for Kiparsky 
(1971:632f.), but (justly) not for Lovins (1973) and Anttila (1975b:91f.). 

So should we say that a PR, because of its basic productiveness, is 
incompatible with increasing exceptions (and even more with rule loss, if 
it comes about by lexical fading)??? 
9.4.3.2. A second meaning of productivity is applicability of a process to 
new forms, e.g. neologisms, cp. already decrease of exceptions in §3.4.3.1. 
This criterion must be fulfilled by PRs (cp. Anttila 1975b), at least in the 
theories of Natural Phonology and Natural Generative Phonology, by 
phonological Surface Structure Constraints, and wherever PRs are said to 
be absolute constraints on the pronounceability of utterances. 

There are, of course, many productive MRs, but also unproductive 
ones, as Steinberg and Krohn (1973) have shown experimentally for 
English derivations such as maze, mazic, mazity. MPhRs often are thought to 
be inherently unproductive. This is not true e.g. for Italian palatalization 
(§3.4.2.3): ifone formsa new polysyllabic adjective in-ico- , its plural mustbe 
-ici ([iči] masculine), e.g. lapsologico ‘pertaining to the study of errors’; cp. 
Churma’s (1974) experiments for the productivity of Turkish vowel har- 
mony with neologisms. 

Thus also productivity in this sense is a very weak criterion. 
3.4.8.8. A third sense of productivity is applicability of a rule in the 
assimilation of loan words: PRs are applied (cp. Lovins 1973, Anttila 
1975b), but in different degrees (Holden 1974), and so are productive 
MPhRs such as Turkish vowel harmony in suffixes (Zimmer 1967:170) 
and productive (both inflectional and derivational) MRs.?? 

Natural processes may even apply, if they have no chance to apply in 
indigenous words: e.g. Yoruba has no final stops. But there are Yoruba 
speakers who in speaking English regularly devoice final voiced stops. 


19 Strong verbs in Icelandic, Swedish (Linell 1972:10) and German, plural umlaut in 
German (Haslev 1972:120, Russ 1975:60), . Scott (1975:147). 

20 Rohlfs (1968:11.259-61); Wanner (1972:82 (35), $8). 

21 For other ways of rule loss cp. e.g. Schindler (1974:4-7). 

22 Scott (1975:147) or Celtic mutations. There is abundant literature on this subject in 
historical línguistics (e.g. Gusmani 1973:25ff.), so Cearley's (1974:32) opposing speculations 
are puzzling in this regard as well. 
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For lack of space and of representative studies about all three rule types 

I do not go into other external evidence (cp. Zwicky 1975). So far the 
criterion of productivity has not differentiated between PRs, MPhRs, and 
MRs.?? 
3.4.4. Opacity?! seems to be a good candidate, as all PRs seem to be 
transparent and at least all MPhRs opaque (Cearley 1974, Hooper 1975 
note 14). However MRs may be morphologically either transparent or 
opaque (cp. O'Bryan 1973, Skousen 1973b, Klausenburger 1975a), nor- 
mally they are phonologically opaque, because PRs normally apply after 
MRs. If a MR is crucially ordered after a PR (e.g. Dudas 1974), then the PR 
becomes opaque, though it still remains a productive, natural PR. MPhRs 
are phonologically opaque, but usually they are morphologically transpa- 
rent (as they usually apply after MRs). 

Therefore opacity is, if at all, only a derived criterion; its value for 
diachronic phonology is questionable (cp. Schindler 1974). 

3.4.5, Final good candidates for differentiating rule types seem to be 
morphological restrictions. E.g. adherents of Natural Generative Phonol- 
ogy claim that true PRs have no morphological restrictions whatsoever, as 
the morpheme plays no role in phonological generalizations.?° 

9.4.5.1. The most important aspect of morphological restrictions is the 
condition that PRs must not be restricted to operate only in certain 
morphological categories, whereas MPhRs and MRs must. This condition 
is incorrect. 

For lexical diffusion there is an interesting case in Gaelic (Jackson 
1968): z is broken (by a diphthongizing PR) to za, eu etc. (according to the 
dialect), first in the ordinal number a ' chiad ‘the first’, then in the cardinal 
numbers diag ‘teen’, sia ‘six’, then in various lexical items; the last item to 
undergo the rule is the proper name Siamas ‘James’. 

In Albanian (cp. Dressler 1976b:§2) the centralization PR 

i ël [Z stresi] 
is restricted in formal styles to certain suffixes, e.g. kisha ‘I had’ -admira- 
tive of ‘to work’ punó-kësha . But in casual styles we find this PR generalized, 
e.g. in lérohem ‘I liberate myself instead of lirohem. 

In a very formal style of a Breton dialect (Dressler 1972:47ff.) the 


?* Cearley's claim (1974:31f.) about spoonerisms originating only between MRs and PRs is 
blatantly wrong, as inspection of any relevant literature shows. 

*4 Kiparsky (1971, 19742), Schindler (1974) etc., corresponding to earlier surface am- 
biguity. 

*5 E.g. Hooper (1973 (criticized by Cerrón 1974:71 note 4), 1975); cp. Karlsson (1974:32). 
For further critique cp. Y.-Ch. Morin, Recherches linguistiques à Montréal 5 (1975), 175-182. 
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centralization 


e—os2í/. 
[ ^stress] 

is restricted to two inflectional suffixes, whereas the more casual the style 
becomes, the more mid (and, finally, non-high) vowels are centralized, 
with phonological AND morphological, syntactic and semantic conditions 
regulating successive generalizations. Other cases of morphological re- 
strictions applying only in formal styles for the same PRs and of PRs which 
diachronically start in certain morphological categories, can easily be 
found in the literature (e.g. Kiparsky 1972:199ff., Linell 1974:99, Cerrón 
1974:65f.). 

As it is absurd to posit different competences for different (non- 
dialectal, non-diglossic) styles of the same language, it would be equally 
absurd to claim that the same process is a MPhR in formal styles, but a PR 
in casual styles. Therefore PRs can be written with diacritic or morpholog- 
ical markings, which deprives us of another formal difference between 
PRs and MPhRs plus MRs. 

But maybe diachronic increase of morphological restrictions is incom- 
patible with the status of a PR. 
3.4.5.2. Another characteristic of PRs is -according to Natural Genera- 
tive Phonology - the total insignificance of morpheme boundaries, as 
opposed to MPhRs (and MRs). 

However there is abundant counterevidence, e.g. the German PR (83.2) 


£—x/ 





V 

[— palatal] 
holds only within morpheme boundaries, but it holds across syllable 
boundaries and applies after the umlaut MR, e.g. ['la.x+an] ‘to smile’, 
diminutive ['le.¢+aln]. In Dressler (19762) I have assembled 7 (10) PRs 
which apply only morpheme internally, and 6 PRs which apply in formal 
styles only morpheme internally, but in casual styles also across mor- 
pheme boundaries (for other examples see Cerrón 1974:43f., 66, 69; 
Rhodes 1974; Timberlake 1974). 

3.4.5.3. On the other hand certain abstract rule schemata may be po- 
sited for MRs (and MPhRs ?), but not for PRs, e.g. (phonologically) 
context free exchange rules occur in morphology (Anderson and Browne 
1973), but not among synchronic or diachronic PRs (cp. Dressler 
1971:341). 

3.5. Conclusion: the second hypothesis fares badly under close scrutiny: 
formal criteria such as rule ordering (83.4.1), opacity (§3.4.4), and rule 
inversion (§3.4.2.4) may show a certain quantitative, non-discrete distinc- 
tion; phonetic plausibility (including the inability to survive rule telescop- 
ing) distinguish PRs from (nearly?) all MRs and many MPhRs (§3.4.2.1-3). 
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As to productivity, only diachronic increase of lexical exceptions 
(83.4.3.1), of morphological restrictions ($3.4.5.1) and the status of ex- 
change rules (83.4.5.3) seem to be incompatible with PRs. 

Thus we have not found a single criterion for MPhRs that is indepen- 

dent from criteria for PRs or MRs; border lines between rule types are 
floating, nor does it seem to be possible to assign all MPhRs or a well- 
defined sub-set thereof to MRs or PRs. $4 will show other aspects of 
diachronic morphologization which call for another hypothesis ($5). 
4.1. One phenomenon connected with morphologization of PRs is rule 
split. 
4.1.1. In this respect even the well-known example of Latin rhotacism 
has been much simplified. Authors have concentrated on rule telescoping 
(see §3.4.2.3) and rule inversion (see §3.4.1.4). Rule inversion from s > r 
tor — s and (prior, as I believe) morphologization have been assumed in 
the nominal inflection of hónos ‘honor’, gen. honoris (with r in all other 
cases than the nominative) etc., since only in this way paradigmatic leveling 
to nom. honor could be explained in this type, as well as in árbor ‘tree’, gen. 
árboris, comparative mdior ‘bigger’ (masc., fem.), gen. maioris, milier ‘wife’, 
gen. mulieris etc. Leveling has occurred?? in case of maximum phonetic 
similarity (maios > maior, but the neuter maius remained despite of gen. 
maioris etc., cp. genus ‘gender’, gen. generis, cinis ‘ash’, gen. cineris), helped 
by the parallelism of words in original ‘or, ris and by infrequency (Lar 
‘one of the group of Lares’ against other monosyllables; neuters with -s in 
nom. = acc. sg.). 

Have these been constraints on paradigmatic leveling only or already 
on rule inversion? Le. is genus derived from generis etc. by 


MR (22r s/ # / nom. sg. of X classes 





or generis from genus by 
MPhRor MR (1l')s—»^r/V. . «-V/X classes? 


Here the criterion of type and token frequency speaks for the first 
solution, the criterion of basic category for the second one.?? 

Decisive evidence comes from diminutive formation: the diminutive 
morpheme -culus (m.), -cula (£.), culum (n.) is attached to the stem (some- 
times a thematic vowel intervenes), and not to the nominative: e.g. nom. 
auri-s ‘ear’, dim. auri-cula (not *auris-cula), dens ‘tooth’ (underlying 
/dent+s/), dim. dent-i-culus (not *densculus). Now the diminutive of mulier 
(< *mulies) is mulier-cula, but from pulvis ‘dust’, gen. pulver-is (< *pulvis-is) 


28 See especially Schindler (1974:2-4), Klausenburger (1975a, b), Mayerthaler (1975). 
27 Gp. Vennemann (1974:139), Robinson (1975:26f.). There is a problem of diverging 
leveling in Scott (1975). 
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it is pulvis-culus, from mas ‘man’, gen. mar-is it is mas-culus, cp. corpus-culum, 
opus-culum, mus-culus, flos-culus etc. 

Therefore the stem and the underlying form of nouns with -s in the 
nominative and -r in the other cases still has final -s, and the rule (1^) is still 
operative. (It would be also unusual to apply first an inflectional MR 
changingr tos and only then to apply a rule of word formation). Thus rule 
inversion has only taken place in those classes where paradigmatic level- 
ing of s to r has followed.?* This makes us suspicious of other instances 
where rule inversion has been postulated without clear evidence. 

We have seen that from MPhR (1^) has split up the inverted MR (2), 
which has then been lost by paradigmatic leveling. But a cognate MR (2") 
which has split up from (2) subsists 


MR (2) r9 s/ 





+ i / Y morph. categories 


in ger-o ‘I lead’, perfect ges-s-i, past participle ges-tus, with the frequenta- 
tives ges-to, ges-tito and the agent noun ges-tor derived from the stem of the 
participle, cp. ur-o ‘I burn’, haer-e-o ‘I adhere’ etc. The arguments for rule 
inversion are here the higher frequency ofr-forms and the basic character 
of present in regard to perfect and participle. 

In derivational morphology both directions subsist: MPhR (1^) is found 
in the rare compounds dir-imo ‘I take apart’, dir-ibeo ‘I keep apart’ etc. from 
the preverb dis- or in nefas ‘sacrilege’, adj. nefar-ius ‘sacrilegious’ or in 

foedus, gen. foeder-is ‘treaty’, foeder-ati ‘allies’. MR (2") is found in arbor 
‘tree’, adj. arbus-tus, honor, adj. hones-tus, heri ‘yesterday’, adj. hes-ternus. 
Nefas, foedus, arbor, honor, heri are basic from the semantic point of view, 
and from a derivational one, since there are no synchronic back- 
derivations in Latin which reduce the shape of words. 

4.1.2. In Old Armenian a much more complicated rule split has occur- 
red which can be summarized as follows (cp. Dressler 1976c:$5). For 
prehistoric Armenian I reconstruct a PR of vibrant weakening 


(1) r-— r/ 
which weakened the vibrant ? to a tap (r) except before homorganic nasal 
or fricative. This PR has split up in the following ways: there subsists an 
optional PR 

(2) tor/lv V 

in efeak = ereak ‘trinity’, Then there is a partially optional, partially 





except n,s 





28 Arbus-cula, diminutive of arbor (older arbos) has been preserved, presumably because of 
the phonological difference in the vowel (due to sound change). Later levelings have come 
about word for word, not by morphological classes, e.g. vomis > vomer, gen. vomer-is ‘plough’, 
pulvis > pulver. 
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lexicalized MPhR in echo-word formations 
(3) P—r/ 
in e.g. bar-bar ‘language’, mr-mi+em = mi-mr +em ‘I grumble’. Finally there 
is an inverted MPhR 

(4) r i/ 


in e.g.durn ‘door’, gen.dran, ayr ‘man’, gen. arn, but with intervening word 
boundary ayr#n ‘the man’, ya?-n tem ‘I rise’, aorist yar-eay. 

MPhR (4) still works in loan-words such as pornik ‘whore’, though there 
are many exceptions to it in inherited words: but they never occur in 
words where yn does not alternate with 7Vn (thus it is a productive 
redundancy rule). Exceptions are only due to paradigmatic leveling. 
There are a few exceptions which can be explained by the direction of the 
inverted MPhR (4) e.g. garun ‘spring’, gen. garn-an, but there are many, 
e.g. bern ‘load’, gen. berin, which can be explained by lexical fading or a 
non-inverted MPhR 


a’) trl 


+ / reduplicative syllables 





n (within word boundaries) 





except n 





before rule inversion to (4). 

This multiple rule split seems to be due to the interaction of various 
sound changes (e.g. s > h > Ø /———V, sonorant) and subsequent restruc- 
turings which rendered rule (1) an opaque, implausible, crazy rule.?® 
4.1.3. Another instance of rule split in Old Armenian (cp. Dressler 
1976c:84) would be the development of the prehistoric PR 


(1) h — Ø / segment — 

into the Old Armenian lexicalized and optional MPhR?? 

(2) h> @/#___ 

in e.g. (h)ogi ‘spirit’, and into a lexicalized MPhR in nominal compounds 


V / certain verbal roots 


(3) h>@/C+ 





in e.g. jern-at ‘one’s hand cut off to hat-anem ‘I cut’, and into a rather 
productive MPhR in echo-word formation 


(4) h> O/hv;, C+ V;G; 





2° Cp. Bach and Harms (1972). Thus rule telescoping (§3.4.2.3) can be regarded as a part of 
the outcome of abbreviated rule interactions: due to restructuring, the input of the first rule 
of a rule series can be connected directly with the output of the last rule of the same series in 
the case of allomorphic alternation. This abbreviatory mechanism could be called rule 
conflation. 


3° Or already inverted to optional (2’) Ø > h / # as in Middle Armenian? 
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in e.g. hot-ot-im ‘I smell’, hag-ag ‘breath’, and into an MPhR applying after 
monophonemic verbal prefixes 
(5) h>Ø/#C+ V 


in e.g. z-at-anem ‘I cut’ or Z-awat-am ‘I do not believe’ to hawat-am ‘I believe’. 
4.1.4. For Grassmann’s law in Ancient Greek a similar rule split can be 
postulated.*! The reconstructed PR 


(1) {+obstr] — [—aspirated] / (+). 





Co V Co (+) [+asp] 


first has been extended to apply toh* and hr (<s, i and sr respectively) as 
well, and provoked a by-rule (MPhR) 


(2) [+coronal] — {—asp] / [cor] V + 
+asp 








{imperative] 


e.g. in ['tuthéti] ‘be sacrificed!’ from /thu--the--ti/. Then it split into a 
rather productive PR?? 





(3) {+ cons] — [-asp] / Co V Co (+) k asp] 


stem 
e.g. in ti-Pzmi ‘I put’, lexicalized in amp-ék^o ‘I surround’ (—— amphi 
‘around’), but generalized in more casual documents, e.g. in names such 
as Ekép*ulos instead of Ek^é-p^ulos).?* Moreover it split up into a 
lexicalized MPhR, restricted to stems with initial dental. 


(4) [+cor] — [—asp] / +— V + p zl 


e.g. in hé-t^z-ti, and into an exceptionless stem-internal MPhR (stems 
beginning and ending with different obstruents) 


(5) [cor] — [—asp] / + (r) V pd 
+asp 





e.g. in trik^-ós, gen. of thrik-s ‘hair’ (underlying /thrik +s/), trép^-o ‘I 
nourish’, fut. t^rép-s-0?5. MPhRs (4) and (5) show crazy environments due 


3! See Dressler (1975). Miller (1974) has a split-up into two rules only, also in his larger study 
(Miller 1977). 

3? Many authors have neglected that at a later stage h-dissimilation has been restricted 
(lexicalized) to a single verb with initial h : ék^-5 ‘I have’. 

33 Totally productive only with the morphological function to signal reduplication or 
echo-word formation. 

34 This generalization might well reflect an older stage than more recent restrictions in 
formal styles. 

35 Or rule inversion, i.e. aspirate throw-back (cp. Miller 1974), which would be a remarkable 
MPhR, having the semantically basic form as underlying in the present, but as derived in 1 the 
nominative. 
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to lexical fading, which occurred according to (arbitrary) phonological 
categories; obviously some frequent sound gestalts resisted lexical fading 
better. 

4.2. In order to endorse my view that neither bipolar opposition be- 
tween phonological naturalness and morphological paradigm regularity 
(82) nor a unidimensional scaling of phonological and morphological 
characteristics ($3) allows sufficient explanations of morphologization (or 
rather ‘dephonologization’) of PRs, I add very short remarks on lexicaliza- 
tion vs. morphologization. 

4.2.1. Often lexical (plus related word semantic) conditionings or re- 
strictions of PRs and MRs are not kept apart in synchronic and diachronic 
investigations. Karlsson (1974:43f.) correctly speaks of morphologization 
of PRs, if they symbolize, in the process of degeneralization, a grammati- 
cal function, and of lexicalization, if they do not. 

In lexical diffusion and generalization of casual pronunciations of 
certain lexical items (§.4.5.1) there is a direct decrease in the degree of 
lexicalization of a PR, without morphological categories necessarily play- 
ing a role. However there is no direct diachronic lexicalization of a PR. 
There seems to be a general sequence, first morphologization, then 
lexicalization. 

A good example is Celtic initial mutations: first they were productive 
PRs applying everywhere within phrase boundaries. Then, due to re- 
structuring, they were restricted to apply over morpheme and word 
boundaries only. Because of the loss of grammatical morphemes, word or 
morpheme initial mutations acquired important morphological functions 
and were more and more restricted to apply in and be triggered off by 
certain morphological categories. Telescoping, more complicated rule 
conflation (§.1.3), rule split, opacity were concomitants and factors of 
increasing phonological implausibility. Only when initial mutations were 
solidly morphologized, i.e. had become MRs or nearly, so it seems, did 
lexicalization occur: here I do not mean the fact that they are provoked by 
arbitrary sets of e.g. prepositions and conjugations, but that only certain 
words (to be marked in the lexicon) undergo certain mutations. Ternes 
(1970:142ff.) has documented this for Breton: he postulates a rule split of 
the historically original 4 rules into 11 rules, and even then subparts of 
these rules behave differently as to lexical exceptions. 

However in a stratified lexicon (cp. Lovins 1973) increasing or decreas- 
ing lexicalization is a possible change, according to the (re)assignment of 
words to different lexical strata. E.g. in Turkish for a long time vowel 
harmony has not applied to stems, especially not to loans. Violations of 
vowel harmony became even a sign of foreignness. Thus in assimilating 
loans a sort of anti-vowel-harmony could apply, such as in vowel epen- 
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thesis breaking up non-permitted consonant clusters, cp. Ger. Schwester 
‘nurse’ which became stvester with central [1] instead of front [i] in violation 
of front vowel harmony, cp. the much earlier Persian loan birader ‘brother’ 
with a front instead of a central high vowel. 

Lexical diffusion processes of PRs being a different matter (§3.4.5.1), 

one can venture the hypothesis (cp. Hooper 1973:§12, 1974:167) that 
MRs and MPhRs may never become PRs. To my knowledge this 
hypothesis is inductively valid as much as the related hypothesis I want to 
propose: syntactic processes may be morphologized, but not vice versa. 
But syntactic processes may be both lexicalized (via morphology) and start 
with arbitrary (?) lexical items, a parallel to lexical diffusion and fading in 
phonology. 
4.2.2. As to derivational morphology, lexicalists claim that it is part of 
the lexicon. Similarly adherents of Natural Generative Phonology claim 
that PRs morphologized in derivational morphology become so-called 
via-rules which relate individual lexical items among themselves (Ven- 
nemann 1972:224ff.). 

These via-rules seem to represent word associations of very different 
kinds, which must be distinguished. Moreover also in derivational mor- 
phology degrees of productivity must be noted: though there is much 
more lexicalization than in inflectional morphology, there exists also 
morphologization comparable to inflectional morphology (cp. §4.1.1-3). 

Adherents of Natural Generative Phonology have claimed at times*® 
that via-rules are bidirectional,?" i.e. that it is equally easy or difficult to 
predict each'of two related words from one another. But in productive or 
semi-productive derivations the principles of basic semantic and mor- 
phological category, of frequency and predictability (conditioning envi- 
ronments) usually reveal one of the words as basic with respect to another 
related one. E.g in Latin rhotacism (84.1.1) there is a clear unidirectional 
relation between nefas and nefar-ius, heri and hes-ternus. Should claims 
about bidirectionality simply ignore the work done in derivational mor- 
phology for over one century? 

5. Lestlend with a negative note, I will very briefly outline a third hypothesis 
about morphologization which I will treat elsewhere in detail.?? 


5.1. Phonology and morphology are qualitatively different dimensions, lexicon 
is a third dimension. All three components have quite different character, there- 


36 Hooper (1973:$82.3, 4), Hudson (1974), not yet Vennemann (1972). 

37 Not in the sense of stratificational grammar or Mel’tuk (1972) where opposed directions 
are assigned to speaker and hearer. 

38 [nter alia in a projected book on word formation, for which this contribution represents a 
sort of preparatory work. Of course my hypothesis has many precursors already in the 19th 
century (cp. Anttila 1974, 19752). 
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fore exigencies of optimal phonology, morphology, and lexicon are in conflict. 

Although all three components operate with the same phonological input 
segments (Postal's naturalness condition), sound-meaning relations are guaran- 
teed by morphology and lexicon only: in both components phonological opera- 
tions are quite different from PRs, e.g. morphemes have gestalt qualities (cp. 
language disturbances) and are susceptible to sound symbolism. 

5.2. Optimal phonology basically means maximal productive application of PRs, 
according to the language specific basis of articulation. 

Optimal morphology means e.g. paradigmatic transparency (1 meaning = 1 
form) and syntagmatic transparency (optimal perception of morpheme and word 
boundaries), productivity of MRs which symbolize syntactic and semantic func- 
tions. Paradigmatic transparency is furthered either by agglutination or by having 
special cues for specific combinations of functions. 

Optimal lexicon means inter alia individualization of denotative and connota- 
tive meaning of single words and word fields in order to optimally express the 
communicative needs of groups and individuals, including idiosyncratic symbolic 
marking of words. Semantic associations between words should be marked by 
morphological and phonological means, in the first case by derivational morphol- 
ogy, in the second case by specific phonological characteristics. 

PRs and MRs fulfill the optimal exigencies of their components in different 

degrees, i.e. one can establish scales or squishes. 
5.3. There are no MPhRs, but simply PRs which have also some function in the 
morphological component, i.e. they are PRs and MRs at the same time. It is 
important to note that a greater degree of phonological generality of a PR does not 
automatically imply its smaller amount of morphological functioning. One typical 
diachronic change of a PR would go from a productive, lexically diffusing PR 
without any morphological function to a still more productive and general PR with 
a subsidiary morphological function (e.g. of redundantly signalizing case distinc- 
tions). A next stage would be a phonologically rather unproductive PR, which 
would be at the same time a productive MR. In a final stage this MR would cease to 
function as a PR. 

The reverse way, I suppose, does not occur: perceptual requirements (e.g. 
guarantees of morpheme analysis for the hearer, according to speech situation 
and style etc.) may restrict the application of rules, restrictions being either 
phonological or morphological or both. Morphological function and clarification 
is more important than phonological plausibility, in accordance with the com- 
municative and symbolic function of language. E.g. morphological clarification 
seems to be an important cause of rule inversion, rule telescoping, and rule 
conflation, as in these ways a direct and morphologically transparent link is 
established between morphological alternants. 

5.4. Saying that many input-output-relations are expressed by PRs and MRs at 
the same time, violates the economy principle of generative grammar, that signifi- 
cant generalizations should be expressed only once in a grammar. But it does not 
matter in a model which strives for psychological reality, since it reflects multiple 
storage in the brain and redundancy. 

5.5. The third dimension is the lexicon. Due to its individualizing function — cp. 
the principle of each word having a history of its own — there is a tendency to 
mark words with positive or negative rule features (both in regard to MRs and 
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PRs); this tendency (i.e. lexicalization) is easier accomplished in derivational than 
in inflectional morphology, whereas paradigmatic leveling is easier and more 
systematic in inflectional morphology. 

5.6. Rule split occurs, when a PR is restricted to symbolizing highly divergent 
morphological functions. The resulting (split) PRs may conspire to a certain 
degree (phonologically and often unproductively), but they are neither a single 
process nor can they become one. 

5.7. In order to illustrate, at least briefly, my hypothesis, I want to characterize 
some of the processes discussed in §3.4 according to their simultaneous functions 
as PRs and MRs: 

The German assimilation process ç — x (§§3.2, 3.4.5.2) is a fully productive and 
plausible PR, its inverted form is a rare concomitant of morphological umlaut, 
with the weak morphological role of redundantly co-signalling various functions of 
umlaut. There is no remarkable change in this respect to earlier stages of German. 

The Breton weakening process of unstressed e — a (83.4.5.1) is a plausible and 
productive PR, though exceptionless only in very casual and rapid speech styles; 
there it applies also to integrated loan words.?? The slower and the more formal 
the style becomes, the more phonological, syntactic, semantic, and morphological 
constraints apply, in order to guarantee better perception of morphological 
elements. And in the most formal style only two morphemes undergo the process; 
thus only there the PR has also a definite, unequivocal morphological function, i.e. 
of signalling two homophonous inflectional suffixes, e.g. ['dg:at] ‘come’ (past 
participle) from /dg:+et/. It is not possible to posit an underlying /at/, as forms like 
[la'ke:t] ‘put’ (past participle) can be derived only from /laka--et/, not from 
*/laka+oat/. Therefore the PR is also a non-opaque MR in formal style only. 
Presumably earlier Breton had formal styles without this weakening (cp. also the 
‘double plural’ -éd-o% of some dialects); younger speakers tend to generalize 
weakening (trend to monostylism = restriction to casual speech in language decay). 

Old Armenian r — 7 / —___n (MPhR 4, §4.1.2) is a rather productive PR (in spite 
of its opacity) with a weak (and morphologically opaque) morphological function, 
but it is a not very plausible PR: why should a tap be lengthened to a vibrant before 
(and only before) [n]? In Modern (West) Armenian, due to leveling and sound 
change, the alternation r —7 is only preserved in very few petrified (lexicalized) 
forms such as dafnal ‘to turn’, aorist darjay; r is always retained before the suffixes 
-ner (plural), -nal (infinitive), -nis (‘our’). 

On the other hand 7 — r / ___+ / reduplicative syllable (MPhR 3) is more 
plausible (i.e. weakening in a copied syllable), but the whole copying is a MR — 
reduplication is even one of the few universal MRs with distinct phonic properties 
of its own, one of them being weakening of the sound-shape of the reduplicative 
syllable. But in Old Armenian this PR is, at best, semi-productive, and it is highly 
lexicalized. It is even questionable whether it is a PR at all, or rather a MR with 
phonic consequences (such as German ¢ — x which is a PR with consequences in 
morphological shapes). 


39 The treatment of loan-words in very casual speech styles is a, so far, unexplored criterion: 
it seems that only fully integrated loan-words can undergo all radical casual speech processes 
that apply to native words, even if there might be no difference between fully and less 
integrated loan-words in formal styles. 
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Uninverted Latin rhotacism (MPhRI) s — r / V. + V (84.1.1) isan exception- 
less PR (before the degeminationss > s took place), since no s-stems have a genitive 
in -s +is or verb form in -s +V (dis-unire ‘to disunite’ is Late Latin only); but notice 
that the application of the rule depends crucially on the correct position of the 
morpheme boundary (cp. rosa ‘rose’, dé+sino‘I end"), and that the quantal leap is 
implausible. The productivity of the PR depends entirely on the productivity of 
the respective MRs and morphological categories (stem classes). Since in the 
Romance languages Latin nominatives have died out as well as the neuter gender, 
no nominal s-forms survived; on the other hand the prefix dis- has ousted its rare 
byform dir-. 

The inverted form (MR 2,2") r s (§§3.4.2.2, 4.1.1) has been morphologically 
and phonologically unproductive, phonetically implausible, and highly 
lexicalized. It lexicalized completely later on. 

In Albanian we have a phonologically plausible, but unproductive PR ($3.2), 
which falls into 4 parts and corresponds to and depends on two productive MRs 
(which follow the MRs of inserting the underlying segments and u respectively): 


(1) C 
+back 
i> u / v + o ee 
—back postponed 
-round article 


thus combining assimilation after consonants and dissimilation after vowels, e.g. 
beg ‘bey’, beg-u ‘the bey’, shi, shi-u ‘rain’. In some dialects this rule has been lost, thus 
beg-i; no dialect has generalized -u. 


(2) V 
+back 
i—u / +round i 


C 
Eod [3.sg. aorist] 


i.e. combining a dissimilation after vowels with a rather implausible assimilation 
after consonants, e.g. hap-i ‘he opened’, shkro-i ‘he wrote’ (butfry-u ‘blew’). Here /u/ 
must be the underlying form, as the reflexive (passive) u hap is best explained as 
being dissimilated from /u hap+u/ (Bevington 1974:81). Some dialects have 
generalized -u after vowels, thus shkro-u; no dialect has generalized +. 

Interestingly, the origin of these MRs are not PRs that later morphologized; 
according to Domi (1967:19, 59-62) -ki, -gi were replaced by -ku, -gu, in order not 
to be changed by palatalization PRs to -&j, -gj, i.e. in order to preserve a clearly 
perceivable morpheme; -Vi gave -Vu possibly due to an intermediate glide (?), 
obviously also no regular PR. 

The Italian palatalization (§§3.4.2.4, 3.4.3.2) 


k>é/ + | i | 

— e 
is an unproductive PR with a plausible environment, but an implausible quantal 
leap. Its degree of applicability depends entirely on the productivity of the 
different MRs to which it is attached; of these only the plural formation of 
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polysyllabic adjectives in -ico, pl. i[é} is productive. Thus palatalization cosignals 
highly divergent morphological functions, which allows the prediction of rule split 
($5.6). And this has already happened in the Lucchese dialect, provided that 
(lexically limited) rule inversion is thought to precede or accompany analogical 
leveling ofthe typeleggo, leggi “I, you read' [ lego, 'leji] > leggio ['lejo], leggi (Rohlfs 
1968:11.258). Rule split and partial rule inversion due to functional divergence 
accounts for the Albanian development (see above). 

For Celtic initial mutations (§3.4.2.1, 4.2.1) I take the example of Breton (cp. 
Dressler 19722): there are several MRs that are invoked by arbitrary morphologi- 
cal categories and morphemes and that are partially lexicalized (cp. Ternes 
1970:142ff.). The main types are I. provection transforming initial g, b, d into k, t, 
p, Il. spirantization transforming initial, t, p into [h], z, f, and IH. lenition with the 
transformations of initial k, t, p > g, d, b, g, (gw), d, b, m > [h], (w), z, v, v. II has the 
highest morphological and lexical incidence, I the smallest. 

One could argue that these mutations aren't PRs at all, since they are (phonolog- 
ically completely unproductive, phonologically context-free, and are entirely 
triggered and constrained by morphological and syntactic categories. However 1) 
these mutations are ‘unphonological’ in varying degrees: I and IIIa make some 
phonological sense, as they change the value of a single distinctive feature in a 
possible direction and in the same systematic way for all underlying segments 
(even in the case of ‘new’ provection and lenition which unvoice or voice spirants in 
some dialects), which is not the case in II and IIIb. 

2) that I and IIIa go together, comes to light in language decay (Dressler 
1972a:450-2): though lenition (with the highest type and token frequency) is best 
preserved, it is not provection (with the lowest one) which is first to go in the 
decaying Breton of young native speakers. In reality the first mutation lost is II 
(spirantization), then IIIb (‘irregular lenition, with complex ‘lexical fading’ going 
on); I and IIIa are best preserved and have a common fate, although IIIa fares 
better due to its higher frequency. The reason for the better persistence of I and 
IIIa seems to be their greater phonological plausibility, which could be expressed 
by a very simple a-switching rule. If one argues that it is rather the simpler 
connection between the input and the output of the two MRs, then also this 
simplicity would have to be described in phonological terms. 

Thus these MRs seem to have marginal, unproductive and (rather) implausible 
PRs attached to them. One can give similar arguments for German, English, 
Albanian etc. ablaut and German umlaut ($3.2); notice also the pseudophonologi- 
cal environment of some ablaut classes such as ........ /___N in German and English 
schwimmen-schwamm- geschwommen =swim-swam-swum, singen-sang- gesungen —sing- 
sang-sung, sinken-sank- gesunken — sink-sank-sunk.'Yhusvariouscombinationsof PRs 
and MRs are possible. So far, only processes functioning as general and fully 
productive PRs and MRs at the same time, seem to be excluded. 


5.8. The relation between phonology and morphology and therefore 
the mechanisms of morphologization are much more complex than cur- 
rent structuralist, stratal, and generative theories would make us believe. 
And there seems to lurk the danger in current trends of renascent mor- 
phological studies that simplistic hypotheses (e.g. of classical generative 
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grammar) are replaced by even simpler and less refined ones. Simple and 
elegant generalizations about problems which refer to several compo- 
nents of grammar seem to be possible only at a rather superficial level: 
either hypotheses are one-sided and neglect relevant data (particularly of 
less well-known languages than English) or they express quantitative 
generalizations about and relations between two (or very few) phenomena 
at a time, as J. Greenberg's pioneering studies have shown. 
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Reconstructing Nasals in Proto-Benue-K wa 


BEN ELUGBE anp KAY WILLIAMSON 
University of Ibadan 


"Introduction 


Most recent discusssion of the classification of African languages has been 
in the framework of, or in reaction to, Greenberg's classification of 1963. 
The best way of confirming or modifying a classification is to attempt 
reconstruction. In this paper we bring together the results of independent 
reconstructions of the nasals in two subgroups of Greenberg's Kwa; 
subgroup e, here called the Edo group (Elugbe 1973), and subgroup h, 
here called the Ijo group (Williamson, unpublished). Interesting dis- 
coveries there, particularly in the light of Hyman's (1972) hypothesis 
about nasals and nasalization in Kwa languages, led us to make further 
comparisons with another K wa subgroup, Greenberg's subgroup g (‘Ibo’), 
here called the Lower Niger group, and with a number of Benue-Congo 
subgroups. We conclude, first, that at least five nasals have to be recon- 
structed for their common ancestor, and second, that as Greenberg him- 
self suggested (1963:39), there is no clear dividing line between Kwa and 
Benue-Congo. 


1. Proto-Edo 


1.1. The consonants reconstructed for Proto-Edo at the systematic 
phonetic level are shown in Table I. 

The A-series represent a lenis series shorter in duration and less firm in 
articulation and, therefore, more likely to become fricatives and ap- 
proximants in the daughter languages. Thus if one compares the reflexes 
from which a fortis sound is reconstructed with those from which a lenis 
sound is reconstructed, one finds that the fortis plosives tend to be 
retained as plosives while the lenis series tend to develop into implosives 
and approximants. Sometimes a zero reflex turns up. In a few cases fortis 
and lenis have merged. In Table II we give examples of typical reflexes 
for Proto-Edo (PE) *d and *dh. The same relationship is observed between 
fortis m, n and lenis mh, nh respectively. 

339 


340 Linguistic Studies offered to Joseph Greenberg 


TABLE I: PROTO-EDO CONSONANTS 


STOPS 
Implosive b d 
. . Fortis P b t d k g kp gb 
Posve Tanis ph bh th dh kh kph gbh 
Affricate ts dz 
NASALS 
Fortis m n 
Lenis mh nh 
FRICATIVES f v s s’ 
APPROXIMANTS 
Lateral l 
Central y* x 
*IPA [jl 
TABLE II 

TYPICAL DEVELOPMENT OF PE FORTIS AND LENIS ALVEOLAR PLOSIVES 
PE Engenni Edo (Bini) Auchi Ghotuo English 

d5i dei de de de ‘fall’ 

do do do do do ‘weave’ 
e-də é-dè ? é-dà e-da ‘river’ 

dhi di ae le! e *eat 
a-dhv à-dv ald à-lò à-ó ‘eyes’ 


1 []] is a tapped alveolar lateral. The difference between [I] and [I] is primarily in duration: [1] 
is of longer duration than [I]. Note also the following conventions: 
[5] is a voiced bilabial implosive. 
[d] is a voiced alveolar implosive. 
[4] is a voiced alveolar central approximant. It is automatically nasalized in the environ- 
ment of nasalized vowels. 
Nasalization is not marked if it can be predicted from a neighbouring nasal; we mark 
nasalization where we feel this cannot be predicted from a preceding or following nasal. For 
example: 
PE ii-s'i3nhi ‘five’ from postulated pre-Edo *-sinanhi 
PE ii-nhianhi ‘eight’ from *-nhinanhi 
but PE e-nhamhi ‘animal, meat’ from *-nhamhr 
Tone marking in the Edo examples is as follows: ^ for high; mid tone unmarked, ` for low 
and ! for downstepped high. Tone is not marked on verb-stems, since verbs have no inherent 
tones in the Edo languages cited. 
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1.2. Another consonant, s’, is of a character that is at the moment 
unclear. Its reflexes include voiceless, breathy-voiced, and voiced sounds. 
Since s has been reconstructed so far in only two items while s’ has been 
reconstructed in twelve items, it may well be that at a systematic phonemic 
level s and s’ will be found to be complementary to each other. For 
example, on the basis of the reconstructions so far made, we find two cases 
with s in clearly oral roots and twelve cases with s’ in roots where a nasal is 
either present or can be postulated to have been present. Although the 
evidence is not conclusive, the following postulated developments (if 
sustained by additional data) would suggest thats ands’ can be linked via a 
nasality and breathy-voicing rule. 


Pre-Proto-Edo Nasalization Breathy-voicing Proto-Edo 


(1) sV(CV) f IsV(CV)/ 
(2) sVnV sVV sVV IS VV] 
(3) sVygVNV sVVNV sVVNV I" VVNVI 


Note in this case the preservation of nasalization because of a following nasal 


(cf. (2)). 
(4) sVNV sVNV sVNV ISVNV/ 
Note that (3) differs from (4) in that nasalization in (3) is significant and 


derives from a lost -y- while the case of (4) involves only automatic nasalization 
in the environment of a nasal consonant. 


(1)-(4) suggest that s became s' in the environment of phonetically 


nasalized vowels. Examples of these postulated developments are given 
below: 


Pre-Proto-Edo Nasalization Breathy-voicing Proto-Edo 
Ait-sa/ /u-sa/ ‘three’ 
/v-sonu/ [-559] [-559] [v -s'5v/ ‘ear’ 
/ii-siganhi/ [-siénhi] [-*iénhi] Aii-s'iénhi/ ‘five’ 
/samhy [sámhi] [sámhi] Is'amhy ‘forget’ 


1.3. There are ten oral and eight nasalized vowels reconstructed for 
Proto-Edo as shown in Table III.? 

We conclude from the distribution of vowels in the reconstructions that 
Proto-Edo operated vowel harmony of the Kwa type in which the vowels 
fall into two sets, one characterized by an expanded pharynx and the 
other by the absence of such expansion (cf. Lindau 1975; Stewart 1967). 
The two sets obtained by classifying Proto-Edo vowels in terms of Lindau's 
feature are shown in Table IV. Only vowels from the same set can occur in 
the same root. 


* Cf. Elugbe (1973) for an earlier, different view. 
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TABLE III: PROTO-EDO ORAL AND NASALIZED VOWELS 


ORAL NASALIZED 
i u 1 ü 
I v 1 v 
e o 
€ 2 € 3 
3 
a a 
TABLE IV 


PROTO-EDO VOWELS ACCORDING TO 
PHARYNX EXPANSION 


Expanded Non-expanded 
pharynx pharynx 
u I v 
e o € 2 
2 a 


1.4. Proto-Edo roots are generally of the following shapes: 


CV (including CV) 

CV1V32 (including CVV) 

C1V1C2V2 (where Cz is either -dh- or -s’-) and 
CV1NV2 (where N is either -mh- or -nh-). 


Thus only dh, s’, mh, and nh can occur as non-initial root consonants. 
However, these consonants also occur in root-initial position. For exam- 
ple,m, n contrast with mh, nh respectively in root-initial position though no 
such contrast exists in -N- position. 

1.5. Inanumber of cases where either -mh- or -nh- is reconstructable for 
Proto-Edo, some of the daughter languages usually have V or VV. For 
example, Proto-Edo *1-nhidnhi ‘eight’ results in Aoma 2-&&; Proto-Edo 
*y-khumhi ‘war’ results in Ghotuo ó-h5. Compared with languages which 
retain these nasals in one form or the other, we find for ‘eight’ Edo (Bini) 
-4&1€ and Uhami i-níéní; and for ‘war’ Uhami éré-hüma. 

1.6. We must now examine the cases where nasalization in the Edo lan- 
guages is not traceable to Proto-Edo -mh- or -nh- and one has to recon- 
struct V or VV for Proto-Edo. Two facts are of interest here: (1) the 
irregularity in having -mh- and -nh- but not-yh- or -y- (henceforth simply 
-y-), and (2) significant vowel nasalization which can arise from the loss of 
-mh- and -nh- (cf. the examples given above). 
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Taking these two facts into account, we may assume that Proto-Edo CV 
and CVV roots have come from roots which at an Early- or Pre-Proto-Edo 
level had a nasal different from -mh- and -nh- and highly liable to be lost. 
-y- is just such a nasal. We conclude, therefore, that -mh- and -nh- behaved 
differently from -y- and that Proto-Edo CV and CVV roots have de- 
veloped from Pre-Proto-Edo *CVnV. 

1.7. There is interesting evidence in Degema, Engenni (Egene) and 
Aoma to support this hypothesis.? In Degema, 
Proto-Edo 


CVmhV > CVm 
CVnhV > CVn; 


but in those cases where we would now postulate Pre-Proto-Edo -n-, 


VCV > CVV (if the second vowel is a high one) 
> CVV (if the second vowel is not a high one). 
In Engenni (Egene), 
Proto-Edo CVmhV > CVmV ~ CVm 
CVnhV > CVnV ~ CVn; but 
Pre-Proto-Edo CVV > CVV > CVV 


In Aoma, 
Proto-Edo CVmhV > CVmV but 
CVnhV > CVV > LGV. 
Pre-Proto-Edo CVyV > CVV CV 


Examples to support the Degema, Engenni, and Aoma cases are sum- 
marized in Table V. 


TABLE V 
REFLEXES OF PROTO-EDO/PRE-PROTO-EDO -N- 
IN DEGEMA, ENGENNI, AND AOMA 


Pre-Proto-Edo Proto-Edo Degema Engenni Aoma Gloss 
-nhamhı e-nhamhi é-nam a-nam(v) é-àmì ‘animal, meat’ 
khonhi khonhi kon kon(1) kh5i *fight (vb.)' 
-thanr v-thai $-htái é-tai ó-rà ‘tree’ 

-kina -ki ú-!kíé i-kié é-ké ‘egg’ 


The case of Aoma is interesting because it shows a case in which both 
velar and alveolar -N- drop out, nasalizing the surrounding vowels, while 
the bilabial nasal is still retained: a process that started with -y- has now 


3 Degema and Engenni are Delta Edo languages while Aoma is a North-Central Edo 
language spoken by Iuleha clan of Owan Division. 
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been extended to -nh-. Presumably, the bilabial nasal will follow eventu- 
ally. 


2. Proto-Ijo 


2.1. Proto-Ijo is reconstructed with the consonants shown in Table VI. 


TABLE VI: CONSONANTS OF PROTO-IJO* 


Obstruents 
voiceless 
non-stop f s 
stop p t k kp 
voiced 
non-implosive b d g gb 
implosive b d 
Sonorants 
non-nasal 
non-approximant l y 
approximant w r y* 
nasal m n y 
*IPA [j] 


2.2. Proto-Ijo is assumed to have had a system of ten contrasting oral 
vowels with vowel harmony of the usual West African type, just as de- 
scribed for Proto-Edo (see 1.3. above). 

2.3. All modern varieties of Ijo have nasalized vowels save one (Ibani) 
which has clearly lost them quite recently. Following Hyman 1972, we 
postulate that Ijo CV results from CNV which in turn results from CVNV 
(cf. Williamsom 19732). The main reason for assuming this is that it allows 
us to explain certain restrictions on the occurrence of nasalized vowels. 
Allowing P to stand for voiceless stops, B to stand for voiced stops, and F 
for fricatives and sonorants, we find: 


(1) PV (4a) *V-PV (4b) *VN-PV 
(2) BV (5a) *V-BV (5b) VN-BV 
(3) FV (6a) V-FV (6b) *VN-FV 


The distribution shown can easily be explained by postulating the 
following earlier forms: 


* [jo transcriptions are systematic-phonetic. Automatic nasalization resulting from an adja- 
cent nasal is not marked. 
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(1) PNV (4) V-PNV 
(2) BNV (5) V-BNV 
(8) FNV (6) V-FNV 


and the following historical rules: 


(1) Nasal Metathesis. N metathesizes with a preceding stop which is itself 
preceded by a vowel. 

(2) Stop Voicing. P is voiced by a preceding N. 

(3) Vowel Nasalization. CNV > CV. 


These rules will apply as follows: 


Nasal Stop Vowel 
metathesis voicing nasalization 
(1) PNV - : PV 
(2) BNV - - BV 
(3) FNV 7 - FV 
(4) V-PNV VN-PV VN-BV - 
(5) V-BNV VN-BV - 7 
(6) V-FNV - - V-FV 


The Stop Voicing rule leads to neutralization between original voiceless 

and voiced consonants. Consequently, stops in this position will be recon- 
structed with capital letters: e.g. G means ‘either k or g’. 
2.4. We now turn to the nasal consonants of Proto-Ijo. If our previous 
argument is correct, there were no nasalized vowels in Proto-Ijo. Con- 
sequently, the three nasal consonants (m n y) which are reconstructed at 
the systematic-phonetic level must also be reconstructed at the syste- 
matic-phonemic level, since they cannot be regarded as allophones of oral 
consonants conditioned by a following nasalized vowel. 

Using C- to stand for the first consonant in a word (irrespective of 
whether or not it is preceded by a vowel) and -C- to stand for a later 
consonant, we find them distributed as in Table VII. 


TABLE VII 
DISTRIBUTION OF NASAL CONSONANTS IN PROTO-IJO 
(first approximation) 
m n 9 
C- 17 10 Ø 
-C- 17 24 2 


TableVII shows /m/ and /n/ well established in both C- and -C- positions, 
whereas /y/ is recorded in only two items (in each case the second conson- 
ant out of three; cf. Appendix, items 9, 14). Lack of 7- is quite common in 
languages and probably does not require a language-specific explanation. 
But the rarity of -7- calls for a historical explanation. 
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We propose that this explanation is simply that the -N- of CNV « 
CVNV structures is //: thus we have Proto-Ijo 


CVmV 
CVnV 
CVyV > CyV 


Relating this to our earlier discussion means that all instances of modern 
CV or VN-CV are derived from Proto-Ijo (V-)CVnV structures. 

2.5. There are also, in modern Ijọ, frequent instances of CVV, where the 
two nasalized vowels are not identical. Rather than derive these from a 
trisyllabic structure CVyV1V2, we propose that they come from a dissyl- 
labic one: CVinV2 > CVnV > CViVs. This process can be observed 
repeating itself in modern Ijo speech-forms: 


Nembe Bassan Kolokuma Mein 


mangi bani bani ~ bai bai ‘run’ 


If, then CVV results from a sequence of unlike vowels, CV > CV must 
result from a sequence of like vowels. Thus we can now reconstruct 
modern CV < CoV < CVinV1. 

This reconstruction establishes -y- as a common non-initial consonant in 

Proto-Ijo. 
2.6. There are also words in modern Ijọ with the shape (V-)CVNCV. If 
we assume that the nasal in this position also results from metathesis, we 
shall reconstruct (V-)CVCVnV. This increases the number of trisyllabic 
roots in the reconstruction (see items 3, 4, 42, 43 in the Appendix) and 
there are even quadrisyllabic ones (items 18, 22). 


3. Comparison of PE and PI 


3.1. Inthe foregoing sections we have made individual cases for -y-, first 
in a Pre-Proto-Edo stage, and then in Proto-Ijo. If these arguments are 
tenable, it should be possible to establish regular correspondences not 
only between Proto-Edo -mh-, -nh- and Proto-Ijo m, n (Proto-Ijo has no 
lenis consonants), but also between Proto-Edo V/V V and Proto-Ijo -V V. 
Our comparisons have revealed the correspondences set out below. 
3.2. Proto-Edo -mh- corresponds to Proto-Ijo -m-: for example: 


e-nhamhi nama ‘animal, meat’ 
u-thumhi Ó-tüm3 ‘tail’ 
dumhi tomi/témi ‘to pound’ 


dumhi témi ‘to pierce’ 
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Proto-Edo -nh- corresponds to Proto-Ijo -n-: for example: 


ii-s'14nhi s5n5n5 ‘five’ 
1-nhianhi ninind ‘eight’ 
i-tsienhi é-s(i)éni ‘nine’ 


Proto-Edo m- corresponds to Proto-Ijo m-: 
mi mi ‘squeeze’ 
Proto-Edo nh- corresponds to Proto-Ijo n-: 


e-nhamhi nama ‘animal, meat’ 
r-nhiánhr nípinà ‘eight’ 


In the case of -y-, we note the following correspondences: 
Proto-Edo CVV corresponds to Proto-Ijo CVyV: 


-thai ténf (later tet) ‘tree, stick’ 
-ki8 — 3-G3pà (later 5-Gn3 > à-gg5 (cf. 2.3 above)) ‘egg 


Proto-Edo VV corresponds to Proto-Ijo VV: 


ii-s'iSnhi s5n5n$ ‘five’ 
1-nhianhi ninind ‘eight’ 
e-s'iónhi 1-Dini (later 1-Dyi > i-ndi) ‘fish’ 


3.3. In Proto-Edo, CV roots occur which are found by comparison with 
outside languages to be related to earlier CV gV roots through the process 
of coalescence. In one such case. we found that 

Proto-Edo V corresponds to Proto-Ijo Vi V: 

bü *bóg' ‘be many’ 
3.4. Itis obvious from the foregoing that for Proto-Edo-Ijo (PET), a velar 
nasal must be reconstructed, so that in PEI CV NV roots, -N- is one of -m-, 
-n- or -y- (disregarding the fortis-lenis contrast for the moment).? Unlike 
Proto-Edo, and some of the Edo and Ijo languages, Proto-Edo-Ijo lacked 
any significant vowel nasalization, and instances of significant nasalization 
occurring between the PEI level and these languages must be traceable to 
a lost nasal. 


4. Comparison of Proto-Edo, Proto-Ijo, and other ‘Benue-Kwa’ lan- 
guages 
4.1. The term ‘Proto-Edo-Ijo’ used in the previous section does not 
imply a protolanguage shared exclusively by these two groups. Like 
Greenberg himself (1969:39), and like other linguists (e.g. Stewart 


* Cf. section 4 below where we postulate lenis consonants for PBK on the basis of compari- 
son with Stewart's Common (Volta-)Potou reconstructions. 
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1973:2), we suspect that instead of a separate ‘Proto-Kwa’ and ‘Proto- 
Benue-Congo’ we should rather postulate a single common protolan- 
guage which, following Hyman (personal communication), we shall call 
‘Proto-Benue-K wa’. This is equivalent in scope to Stewart’s ‘Volta-Bantu’, 
although we reconstruct from a largely different range of languages. 
4.2. The correspondence between Proto-Edo -VV and Proto-Ijo -VgV 
recalls Voorhoeve's (1975) observation that Proto-Bantu -VV corres- 
ponds to Proto-Benue-Congo -VyV. This has led us to compare Proto- 
Edo and Proto-Ijo with Proto-Lower Niger (i.e. Igbo and related speech 
forms), with Proto-Benue-Congo, and with some reconstructed and indi- 
vidual Benue-Congo languages (see the appendix for a full listing and 
sources). The correspondences noted from these comparisons are sum- 
marized in Tables VIII and IX. The last line gives our reconstructions for 
Proto-Benue-K wa. 


TABLE VIII 

CORRESPONDENCES BETWEEN 'KWA' AND 'BENUE-CONGO' NASALS 
Proto-Edo (PE) m mh n nh vvs 
Proto-Ijo (PI) m m n n Ü 
Proto-Lower-Niger (PLN) m n n Cn? 
Proto-Plateau (PP) m n n y 
Proto-Jukunoid (PJ) mb m nd y 
Efik m m n n Ü 
Ekoid (Ek) m m n n g 
Mbam-Nkam (Mb-Nk) m n ) 
Proto-Bantu (PB) m m n n vve 
Proto-Benue-Congo (PBC) m n n y 
Proto-Benue-Kwa (PBK) m mh n nh 9 


4.3. Table VIII shows that we postulate for PBK notonlym, n, y, but also 
mh and nh. In other words, the fortis-lenis opposition is postulated for 
PBK in nasals on the basis of our comparisons. There are two points that 
support this: 


(1) Ina number of cases, PE lenis reconstructions for stops are corrobo- 
rated by Stewarts Common (Volta-)Potou evidence (cf. Stewart 
1973). 

(2) Although both the Potou Lagoon and the Edo groups of languages 
are ‘Kwa’, comparison between PE and PJ suggests that such a distinc- 
tion may have existed at the PBK level. Thus from Table VIII, 


€ Cf. section 2 above. 
7 Le. a consonant with nasal release/nasalization. 
8 *p disappears and nasalization is lost (Voorhoeve 1975). 


PE 

PI 
PLN 
PP 

Pj 
Efik 
Ekoid 
Mb-Nk 
PB 
PBC 
PBK 


TABLE IX: CORRESPONDENCES BETWEEN 'KWA' AND ‘BENUE-CONGO’ NON-NASAL CONSONANTS 


"UO CD UU 


= og 


b/mb 


bh/-N 


Borvrercey 


th 
t 

d? 

sid 
t 
s 


th 


sh 


t? 


d 
t 


s? 
t? 


A 
"T" 
vw 


mt ec 


kh 


yg? 
tik 
k(y) 
s/k? 


kh 


kp 


g? 
ti? 
k? 
kp 
gb? 
pg" 
g 
kp 
k(p) 


GPE Uwny-enuag-ojo4q ut SJPSON :uoswuDuma 6 SMAI 
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PE m-PJ mb 
n = nd (BUT see item 19 in Appendix) 
mh = m 


Unfortunately, there is no evidence from nh to clinch it; but we suspect 
that a deeper search would reveal a correspondence of the nature: 


PE nh- PJ n 


In support of PBK *m we have items 24 and 33 in the Appendix; for *mh 
items 1, 16, 20, 27, 28, 36, 38, 39, and 41; for *n 5,10, 17, 19,25, and 35; 
items 1, 2, 9, 12, 14, and 31 clearly support *nh. 

There is overwhelming evidence in support of *y. No less than twenty 

items out of forty-three cited in the Appendix corroborate, with varying 
degrees of conviction, our postulation of PBK *7: typical items are 9, 14, 
and 17 (all numerals) and 7, 8, 11, 15, 21, 34, and 40. 
4.4. In the case of non-nasal consonants, in which our interest was sec- 
ondary, we have found, as shown above, evidence for postulating a fortis- 
lenis opposition at the Proto-Benue-K wa level (cf. items 6, 11, 31, and 42 
for *bh; 34 and 38 for *th; 3, 4, 22, 36, 39, and 42 for *dh; and 12, 15, 40, 
and 41 for *kh). Although we have reconstructed *bh, *th, *dh, and *kh, it is 
not in every case that Common (Volta-)Potou evidence can be drawn 
upon: in some cases we have depended only on the Edo evidence. We do 
this because where we can check there is no case where (Volta-)Potou and 
Edo differ in the fortis/lenis feature. T'hus we have no evidence outside 
Edo for postulating PBK *th in our data, but we would expect this to be 
corroborated with fuller evidence. In some other cases, even though we 
have neither Edo nor (Volta-)Potou evidence to draw on, we have 
nevertheless reconstructed lenis consonants where we felt that the scatter 
of reflexes suggests this. 

Although there is no clear fortis/lenis evidence on the Benue-Congo 
side for non-nasals, it is interesting to note that, in a nasal environment, 
our *bh behaves differently from *B in some Benue-Congo languages (see 
items 6, 11, and 42 for *bh and 2 and 43 for *B). 

*P, *B, *T, and *K represent a series of incomplete reconstructions 
from correspondences whose evidence is not conclusive. This was unav- 
oidable since our data was collected with our specific (nasal) interest in 
mind. Still, they do give a fair idea of the place of articulation and the state 
of the glottis (cf. Table IX). 

We have only one item each for P (43), k(p) (21), and f (37). But we have 
at least four series of correspondences for T and one would need more 
data to sort out the picture. K is reconstructed in items 3, 4,8, 19, 32, and 
35. 


Elugbe & Williamson: Nasals in Proto-Benue-Kwa 351 


4.5. The comparisons have shown that (1) we can reconstruct not onlym, 
n, y, but alsomh, nh for PBK; (2) the fortis-lenis opposition evident in them 
- mh and n - nh contrasts is to be found also in the non-nasal consonants 
postulated for PBK. 


5. Conclusions 


5.1. The importance of reconstruction within closely-related groups for 
the purpose of confirming or modifying a classification cannot be over- 
emphasized. For example, the Edo languages have always been regarded 
as typical of Kwa, and the assumption from the days of Westermann 
(1927:73) that Kwa languages have basically monosyllabic roots has 
tended to discourage the search for correspondences beyond the initial 
consonant and first vowel. Although it has been assumed that nasalized 
vowels reflect some kind of original second-syllable nasal, no attempt has 
been made to determine which nasal or nasals occurred in the protolan- 
guage. We have tried to show here that investigation of this area is 
profitable not only for groups like Ijo which tend to preserve second 
syllables but also for those like Edo which tend to reduce them. We suggest 
that this process can be extended to groups like Lower Niger which show 
even further reduction: e.g. in all cases where PLN shows a cognate to *y, 
it is represented by nasalization (n) after a consonant; whereas in two clear 
cases of cognates to *mh (items 1 and 39; BuT cf. 38), the only trace left is 
rounding of the preceding vowel. 

We have postulated four nasals (m n mh nh) in C- position and three (7 
mh nh) in -C- position. The Edo evidence suggests there was no fortis/lenis 
contrast in -C- position; evidence to support or modify this should be 
sought in other languages. Stewart (1973) does not suggest a fortis/lenis 
contrast in nasals. 

Once longer roots have been reconstructed for Kwa, Kwa languages 
look increasingly similar to Benue-Congo ones. If Kwa and Benue- 
Congo languages can no longer be separated on the customary typological 
grounds, such as monosyllabic roots (e.g. Westermann and Bryan 
1952:90-94, especially point 4), nor on lexical grounds (cf. BCCW), nor on 
the evidence of noun classes (cf. De Wolf 1971 and Elugbe (forthcoming)), 
then we conclude that, pending the production of new types of evidence, 
Benue-Congo and Kwa form a single subfamily of Niger-Congo. 


Appendix 
Items are cited alphabetically by the English gloss, in the following order: 


PE Proto-Edo, based on Elugbe 1973 with revisions 
PI Proto-Ijo, based on Williamson (unpublished notes) 
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PLN 


PP 


Pj 


Efik 


Ek 


Mb-Nk 


PB 


PBC 
PBK 
PWS 


Grb. 


BCCW 


Proto-Lower Niger (i.e. Igbo, Ekpeye and closely related speech 
forms), based on Williamson 1973b with revisions. Cn represents a 
stop with nasal release or a nasalized consonant 
Proto-Plateau, based on Gerhardt 1967-70 and 1974. Items which 
are reconstructed for subgroups of PP are cited as follows (num- 
bering reflects Gerhardt’s proposed subgrouping): 

la. PP-4 — Proto-Plateau 4 

b. PP-2 Kag = Kagoro group (of Plateau 2) 
2a. PP-2 Jab — Jaba group (of Plateau 2) 
b. PP-3 = Proto-Plateau 3 

Proto-Jukunoid, based on Shimizu 1971. Items reconstructed for 
subgroups of PJ are cited thus: 

PCJ = Proto-Central Jukunoid 

PJMW = Proto-Jukun-Mbembe-Wurbo 
Efik from Cook 1969, Welmers 1968, and Adams 1952, 1953. The 
transcription is systematic-phonetic 
Ekoid, based on the pseudo-reconstructions in Voorhoeve 1967 
except where marked Ght, which refer to those in Gerhardt 1974, 
or W., suggested here by Williamson: ultimate source for all 
pseudo-reconstructions is Crabb 1965 
Mbam-Nkam (otherwise known as Bamileke, see Voorhoeve 
1971), based on the pseudo-reconstructions in Voorhoeve 1967 
except where marked Hym, which refer to those in Hyman (per- 
sonal communication) 
Proto-Bantu, based on the Common Bantu reconstructions in 
Guthrie 1967-71 (Gt) or the PB reconstructions in Meeussen 1969 
(Ms) 
Proto-Benue-Congo, based on the reconstructions in De Wolf 
1971 (nouns only) 
Proto-Benue-Kwa reconstructions proposed by the authors (con- 
sonants only) 
Proto-West Sudanic, based on the reconstructions m Westermann 
1927 
root cited in Greenberg 1963 as Proto-Niger-Congo (no recon- 
struction proposed) 
root cited in Armstrong 1964 as ancient, though not invariably 
Proto-Niger-Congo (no reconstruction proposed) 
Benue-Congo comparative wordlist (Williamson and Shimizu 
1968, Williamson 1973c), reference by volume and page. Not all 
roots are Proto-Niger-Congo 


A question mark preceding a form indicates doubt of its cognation with the item 
in question; a question mark following a reconstruction indicates doubt of the 
reconstruction. 


PE 


PI 
PLN 
PP 


PJ 
Efik 
Ek 


Mb-Nk 
PB 
PBC 
PBK 
PWS 
Grb. 


BCCW 


PE 
PI 


PLN 
PP 

PJ 
Efik 
Ek 
Mb-Nk 
PB 
PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 
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1 Animal/Meat 


e-nhamhi 


námá 
-nô 
niam ‘animal’ 


u-nam 
-nyàm 


nam ‘animal’ 

Gt. -yama/-nyama 9 
-nama l-/í- 

-nh-mh- 

-niam-, -nàm- 
Grb. 1 

Ar. 80 

L4 root 1 


3 Charcoal 4 Crab 


4-Ganala 
‘mangrove, char- 


á-káGáyá 


coal 
tian PP-4 i-kay í- 
-kán -kay ki-/i- 
u-kan j-kógó 

-kal 

Ms. -kádà 5 Ms. -kádá 9 
-tiadana li- -kala ku-/i- 
-K-dh-5- -K-dh-n- 
-ka, -kan-, -kal- -ka-, -kal- 
Ar. 42 
1.64, root 1 1.92, root 1 


Ashes see Dust 


2 Break/Snap 


bunhi 
‘break a stick’ 


but 
PP-4 mun 
PP-2 Jab bun 


bún 

Ght. -bun ‘break by 
snapping’ 

Gt. -bun- 


B-nh- 


5 Defecate 


nə 


Ms. -nè- 


n- 
nia ‘cacare’ 


354 Linguistic Studies offered to Joseph Greenberg 


PE 
PI 


PLN 
PP 


FJ 


Efik 
Ek 
Mb-Nk 
PB 
PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


PE 
PI 


PLN 
PP 

PJ 
Efik 
Ek 
Mb-Nk 
PB- 
PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


6 DustlAshes/Sand 


1-mve ‘ashes’ 

í-wògú (w-?) 
‘sand’ 

bur ‘dust’ 


-búi u-/i 
‘sand, dust 


-bh-n- 


(cf. 1.20, root 1 
and commentary) 


9 Eight 


1-nhianhi 
nipínà 


-náàna 


-nh-g-nh- 
-ní, -nía 


11.440, root 1 


7 Ear 


V-S'2U 


n-tni 

PP-4 ku-tóy 
PP-2 Kag two 
PP-2 Jab gu-ton 
PP-3 ton 

-tór ku-/a- 


ú-tón 
-tôy 

tsp 
Ms. -tái 15 
tun i ku-/a- 
-T-5- 


Grb. 17 


10 Elephant 


-ni 


é-nyi 

PP-4 ì-ni í- 
-ndìT i-/i- 
é-nèn/é-nìn 


-ni ì-/í- 
-n(-N) (?) 
-ni- 


Ar. 75 
1.136, root 2 


8 Egg 

-ki$ 

3-Gand 
i-kwná 
PP-2 Kag tii 


PP-2 Jab -ze 
PP-3 tii à 


-kyi ri-/a- 


?ij-kwà (Ibibio) 
?-gí 


?Ms. -gi (and -gidí?) 
-kin/-tin li-/a- 

-K-n- 

-gi-, -gia- 


Ar. 22 (and p. 74) 


1.132, root 3 
(and root 1?) 


1l Excrement/Faeces 


biné 
‘defecate, buttocks’ 


biun 
-byin a- 


Ms. bíi 13,6 
-biy a- 

-bh-y- 

(m-)bi, (m)-bin- 


PE 
PI 
PLN 
PP 


PJ 


Efik 
Ek 
Mb-Nk 
PB 


PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


PE 
PI 
PLN 
PP 


PJ 
Efik 
Ek 
Mb-Nk 
PB 


PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


12 Fight v. 


' khonhi 


(cf. War?) 
(cf. War) 


-kán ri-/a- 


‘war’ n. 
(cf. War?) 


kh-nh- 


15 Fly n. 
-khid 


-jni 
tiu 


-kyíi) ki-/i 
ń-sùn 


Ms.-gì 


-zin i-/i- 
-kh-y- 


Grb. 22 
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13 Fish 
e-s'iénhi 
Dip 
a-znv 


?-ti 
Ms. -cii 


-sidi 1-/i- 
-T-y-nh- 


Grb. 21 


16 Forget 


samhı 


T-mh- 
ta (+ Nasal) 


14 Five 
ii-s'iénhi 
s59ón$ 
}-sn6 

twon 

PP-3 tunun 
-ton i- 


}-tion 

-tan 

-tón 

Ms. -táánó' (t/c, 
o/u) 


-T-g-nh- 
-nu- 


Ar. 79 
11.428, root 1 


17 Four 18 Fry/Roast 

-niə 

Y-nóní kpágágàná (?) 

i-n5 

nas 

PP-2 Jab nag 

-ndin i-/-a kán 

i-nàg kan 

né W. kaane 

Ms. -nài Ms. -kading-, 
-kadang- ‘roast 
on coals’ 

-n-9- k-D-y-(n-) 9) 

-ni 

Grb. 23 

Ar. 68 

11.106, 1.176, root 1 

root 1 11.296, root 1 
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PE 


PLN 
PP 


PJ 
Efik 


Mb-Nk 
PB Gt. 
PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


Grb. 
Ar. 
BCCW 





19 Give 

no/nia 

nyé 

nwaak 

PP-2 Kag nan 
‘give dash’ 

-na 

nd 

-nigk-/-yink- 

n-n-K- 

na 


Grb. 24 


1.180, root 3 
(and 2?) 


22 Long 


daganalo 


nión 


Ms. -dai 
dh-(C-)5-(D-) ? 


Grb. 31 


20 I 
mhV 


mv 


Jaba-Koro mi 


Gt. -mé/-mí 


mh- 


21 Leopard 
€-kpe 
?-gnb* 

? til 

? -kù i-/i- 
? é-kpé 

? -gbé 
ngwi 

Ms. -gói 9 
-kponi 1-/i- 
-k(p)-n- 
-gui- 

Grb. 30 


1.224, root 1 


23 Many Meat see Animal 24 Mould v. 


bu 
bón” 


ma 


mbya ‘mould, 
build' 


my 


m-n- 


Ar. 56 


11.244, roots 2, 3 


PE 
PI 


PLN 
PP 


FJ 
Efik 
Ek 


Mb-Nk 
PB 


PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


PE 
PI 
PLN 


PP 


PJ 

Efik 
Ek 
Mb-Nk 
PB 


PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 
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25 Mouth 


-nua 


-nò 


nu 
PP-4 nug/nyug 
PP-2 Kag nu(y) 


-ndut u-/i- 
i-nüà 


Ms. -nüà 


-nuna ú-/ti- 

-n-n- 

-ni 

Grb. 23 

Ar. 68 

11.106, 
root 1 


29 Roast 


shnv 


? y59$ 


?Gt. -tümb- 
?Gt. -tüümb- 
burn' 


"Hog? 
tàà, tò 


11.296, root 2 


26 Nine 


27 Pierce 
i-tsienhi dumhi 
é-s(i)éni témi 

?tup ‘stab’ 


?W. -dsim ‘sew, 


pierce, jab’ 
Hym tim ‘sew’ 


Gt. -tám- ‘sew, 


stab’ 


T-mh- 


11.316, roots 
2,4 ‘sew 


Sand see 


30 Saliva Dust 


a-ts1ai 


é-snó 

(-v/a/ 5) 

PP-4 á-nte 
PP-2 Kag tyak 
PP-3 tay 
PJMW -kyág 


Ms. -táí 6 


-(n)tani ma- 
-T-n- 

-ta- 

Grb. 37 


28 Pound 
dumhi 
tómi/témi 
?-Sv 


?Gt. -tá- 


T-mh- 


31 See 


minhi 


mnó 


Ms. -bón (b/m) 


bh-nh- 
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PE 
PI 
PLN 
PP 


PJ 
Efik 


Ek 
Mb-Nk 
PB 
PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


PE 
PI 
PLN 
PP 


PJ 


Efik 
Ek 
Mb-Nk 


PB 


PBC 
PBK 
PWS 
Grb. 
Ar. 
BCCW 


Snap see 33 Squeeze/ 


32 Smoke Break 


è-gènù (?) 
é-qwidd 
tiur 

kyárj ma- 


fi-sin i-kan 


-K-n- 


36 Swallow v. 
meni 


PP-4 mir 
mén 


mén 


Gt. -mén-/-méd-/ 
-mid-/-min- 


mh-dh- 
mi, min- 


Ar. 65 


Wring 


mi 
imi 


mir 


Ms. -min- 
m-p- ? 


mí, míná 


Cf. 11.272, 
root 5 


37 Swell 
fü3 

fins 
fni/fnà 


PCJ füN 


f-- 


34 Stick/ 
Tree 


v-thai 
téni 


PP-2 Kag 
sian 
‘stick’ 


é-sáy 
‘ walking- 
stick 


-th- j- 


38 Tail 


u-thumhi 
Ó-tümà 

? 5-dnb 
dum 
-tum 
‘horsetail’ 
i-sim 


-zum ku-/a- 
-th-mh- 


35 Stranger! 
Hospitality 


i-góni 


PP-4 u-can 
PP-2 Kag tien 
PP-2 Jab -tsen 
-kin u-/ba- 
‘guest, journey’ 
è-sén 
‘strange, 
alien’ 
Ght. jén+V 


Ms. -gènì 1 
-kena ù-/ba- 
-K-n- 


39 Tongue 
v-dhamhr 


i-dó 
dyam 
-déma ri-/a- 


é-démé 

-lebi 

Vh. lém 
Hym. dím 
Ms. -dími 11 


-lemi li-/a- 
-dh-mh- 
-lima 

Grb. 45 

Ar. 35 
11.372, root 1 
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Tree see 
Stick 40 Walk 

PE khia 
PI 
PLN 
P 
Pj kyàg 
Efik sana 
Ek 
Mb-Nk 
B 
PBC 
PBK kh-5- 
PWS kia(-- Nasal) 
Grb. 
Ar. 
BCCW 


41 War 
(cf. Fight) 


v-khvmhi 


? 5-gnv 
PP-4 i-kóm 


? é-kón 


-kh-mh- ? 


(cf.11.396, 
root 2) 


49 Water 


a-mi 
béDigi 
ní-midi ^ 


mbyed 
ni-mry 
B m-màl 
M à-láb 


-bh-dh-y- 


Ar. 63 

(in part?) 

11.388, 
root 7 


Wring see 


43 Wing Squeeze 


paBana 


ni-ba 
-pab 


bab * 

Gt. papa 
“baba 5/6, 

11/10 

-baban/-paban 
li-/a- 


-P-B-5- 


II.404, 
root 1 
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Commentary 


l. ANIMAL/MEAT. The forms with ny-, y-, -i- are attributed to the class prefixi- (cf. 
Meeussen 1963). The lenis first consonant is confirmed by Common Potou 
á'dá (Stewart 1973). 

2. BREAK/SNAP. Evidence is for alveolar second nasal, except for Efik. For PP -t 
instead of -n, cf. PIERCE. 

3. cHARCOAL. Our proposed reconstruction accounts directly for forms like 
Birom hwalay (BCCW). In PB, loss of a third syllable beginning with -y- is 
paralleled in cRAB and wiNG. Forms like -kan can be accounted for by 
assimilation in nasality of-dh- to the -y- before it was lost. Ijo, Efik, and Ufia 
i-kààlà (BCCW) presuppose metathesis of the second and third conson- 
ants. For PP ti- = K-, cf. EGG, FLY n., SMOKE, STRANGER. We suspect the PBC 
reconstruction might be revised, but like ours it assumes three original 
consonants. 

4. cRaB. Evenifthis did not have exactly the same consonants as CHARCOAL, they 
must have been very similar. We assume metathesis of the last two conson- 
ants in PPA, PJ, and Efik; assimilation of the alveolar to the two velars in 
PI; and loss of the final syllable in PB (cf. CHARCOAL) and Ek. Oddly, PP 
shows k- here for regular ti-; cf. under CHARCOAL. 

5. pEFECATE. We suspect this item is more widely distributed than our forms 
show, but even the present examples show it is Proto-Niger-Congo. 

6. pusr/AsHES/SAND. Original meaning probably ‘dust’ or ‘sand’, as there is a 

root which we would reconstruct as PBK -T-9- for ‘ashes’ (BCCW 1.20, root 
2). We believe our root -bh-y- is not cognate with Efik 6-bd ‘ashes, dust’, Ek. 
-bubu ‘dust’, Mb-Nk. bv5 ‘ashes’, PB -bú (-bu) ‘earch, dust’ (Ms.), and PBC 
-bubu ka- ‘dust, earth, mud’, for these show no trace of a nasal and appear to 
be cognate with PE -6u- ‘sand, dust’; i.e. we postulate two roots, one with 
and one without nasal, both being found in PE. PI shows W-(?) for ex~ 
pected 6-. 

. EAR. The evidence for -y- is completely regular. 

8. Ecc. Although PJ is reconstructed without a nasal, there are several reflexes 
which show nasalization. Efik (or Ibibio) and Ek. would have been ex- 
pected to show a double vowel; possibly these belong to a second root: the 
g- of Ek and PB and the kw- of PLN and Ibibio are also unexplained. 

9. EIGHT. Excellent evidence for -y-. 

10. ELEPHANT. The second consonant is not certain. ny- in PLN must result from 
the adjacent -i. 

1]. EXCREMENT/FAECEs. Although Westermann reconstructs -n-, some of the 
forms he cites and all the other evidence here suggests -y-. The lenis bh- is 
supported by Common Volta-Potou ’bzj resulting in Cama 'bi, Akan biy 
(Stewart 1973). 

12. FIGHT. v. The rather slender evidence cited is confirmed by Volta-Potou ‘ki 
(Stewart 1973). A similar root, but showing -mh-, is postulated for WAR, q.v. 

13. risu. Common Potou 4'c) (Stewart 1973) suggests the first consonant was 
lenis and palatal, but the palatality could be due to the old i- prefix; the 
voicing in PLN is unexplained. Evidence for -y- is clear in PE, PI, PB, and 
some of the forms cited by Greenberg. The only evidence for -nh- is PE, but 
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the PBC reconstruction, though it does not agree fully with ours, at least 
suggests an alveolar. 

rive. Probably the palatalization of T- was due to the i- prefix (Meeussen 
1963). Evidence for -y- is clear in PE, PI, PP-3, and PB; the -T-n- forms 
have either lost -7- (cf. the two (phonetic) vowels of Efik) or possibly 
undergone assimilation of the velar to the surrounding alveolars. 

FLY.n,  Palatalization of the first consonant is probably due to the i- prefix. 
For PP £j = K, cf. under CHARCOAL. -7- is clearly attested in PE, PP, PJ, and 
Efik, and most of the Grb. forms are nasalized; we suspect - rather than -n 
for PBC. 

FORGET. Might prove more widely distributed if looked for. 

FOUR. Evidence for -y in PE, PI, PP-2 Jab, Efik, PB, Grb., and Ar.; PJ, Ek 
irregular. 

rRy/ROAsT. For the meaning, cf. Roast (29). Obviously an old root is re- 
flected here, but its form is uncertain; cf. BCCW I1I.296 for some discus- 
sion. PI kp- is unexplained, also PB -ng (not the regular reflex of -y). 
Metathesis may be involved; cf. CHARCOAL , CRAB. 

GIVE. n-clear, except that PJ irregularly showsn- instead of nd-, and PLN ny- 
for n. We suggest tentatively that the original consonants may have been 
-n-y-K-; loss of -y- would give the PP form, loss of -K- the PP-2 Kag form; 
loss of the vowel between -y- and -K- might account for the otherwise 
irregular Bantu correspondence. 

1. Clearly Proto-Niger-Congo; probably exists in some groups where it has 
not yet been reconstructed. PI is unusual in having no trace of it. 

LEOPARD. Clearly a genuine old root, although its exact shape is not yet 
clear. First consonant either velar or labial-velar; for PP cf. under CHAR- 
COAL. PJ, Efik, Ek irregularly lack -y; the preceding y- of Mb-Nk may be a 
metathesized remnant of the old -y. PE compared with PBC shows vowel 
coalescence; cf. section 3.3 above. 

LONG. The original form is not yet clear. Bariba, cited by Grb., attests to an 
original nasal, as do PI, Efik, and PB. 

MANY. Cannot be reconstructed beyond PEI. 

MOULD. V. Strong evidence form-, but -y depends solely on Ek. The Ek form 
is almost certainly a reflex of this root and not of PB -búmb-, for bh- does not 
become Ek m-; cf. EXCREMENT/FAECES, and perhaps WATER. 

MOUTH. Evidence for n- clear. Evidence for -y in PE, PP-4, PP-2 Kag, PB, 
and PBC. Efik, surprisingly, has lost it and preserved the two vowels; PJ -t 
irregular. 

NINE. No evidence beyond the PEI level. 

PIERCE. Irregular correspondences in C- between PE and PI, also Ek. PP 
shows -p for expected -m; otherwise, reasonably clear. Cf. POUND. 

POUND. Cf. pierce. PB lacks -m and may not be cognate. 

ROAST. This root is not clear. PE suggests -y, but apart from the indecisive 
evidence of PLN this is not well supported. y- of Efik makes cognation 
doubtful, PB shows -mb-, unless we reconstruct Pre-Bantu *-tuyumb- 
‘burn’; PWS forms do not suggest nasalization; BCCW forms suggest -n-, 
unless Pinyin tnò goes back to *t2yana. 

SALIVA. Evidence not completely clear. PE, PJMW, PB suggest -y-; pre- 
nasalization in PP-4 and PBC is suggestive, and PP-2 Kag -k suggests 
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denasalization (cf. PIERCE). But PBC suggests -n- rather than -7-, and PWS, 
Grb. forms do not suggest nasalization. 

SEE. Weassume bh- >m-in Pre-PE and Efik before a nasal; cf. DUST, WATER. 

SMOKE. Although not completely regular, this suggests an old root. PI is 
irregular and the reconstruction is debatable. PLN yw- is perhaps a collaps- 
ing of K y-, and the last syllable an addition. The last word of the Efik form 
means ‘fire’. 

SQUEEZE. m- is clear; the second consonant not. Efik is supported by Akpet 
(BCCW); elsewhere -m- or -n- is suggested. Double vowels in e.g. Abua 
-mum, Yakur miind, suggest there could have been earlier forms *miyi-m, 
*miyina, etc. 

STICK/TREE. We suggest this root is distinct from the non-nasalized -ti ‘tree’ 
root of PNC, and (especially in view of Efik) that its original meaning was 
'stick'. Possibly connected, although not corresponding regularly, are PBC 
-tayga ú-lti- ‘stick, whip’, and PB -tonga 3 ‘stick’ (Ms.). 

STRANGER/HOSPITALITY. Second consonant clearly -n. Voicing of C- in PI, 
PB, Ek; other forms suggest voiceless consonant. 

SWALLOW V. mh- reconstructed on the basis of PJ, cf. 4. Some evidence, both 
here and in Ar., that the second consonant was not originally nasal. We 
postulate a lenis -dh which was commonly nasalized by the m-. 

SWELL. A rather clear case. 

TAIL. If PLN is cognate, nasalization there can originate from a bilabial as 
well as a velar nasal, as the other forms all attest a bilabial. 

TONGUE. Both consonants clear. Lenisdh- confirmed by Common Potoud’dé 
(Stewart 1973). 

wark. Few examples, but clear. 

war. Cf. FIGHT Vv., which clearly shows an alveolar nasal and is probably 
cognate with BCCW I1.396, root 2. Here PE and PP-4 clearly show a 
bilabial; Efik, oddly, shows a velar, and PLN either a velar or possibly a 
bilabial (cf. Tari). Unclear. 

WATER. The first two consonants are suggested by PI, PLN, PJ, and Ek (we 
assume metathesis in languages like M). Cf. Delta Edo à-mini, which is 
possibly the older form although there is no clear trace of the last syllable in 
other branches of Edo. The -y is suggested by PI and by Plateau languages 
such as Kagoma malay, Piti minty; it would account for the frequent 
all-nasal shape of the word if we assume it influenced the earlier conson- 
ants before being lost. 

winG. The PI and PBC forms, reconstructed quite independently, attest the 
basic shape of this root. P-B- will yield P-P- or B-B- by assimilation in 
voicing. In PB, a third syllable of shape -nV drops; cf. CHARCOAL, CRAB. 
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Some Questions regarding Universal Phonetics 
and Phonetic Representations 


VICTORIA A. FROMKIN 
University of California, Los Angeles 


At the time when many linguists believed that "languages could differ 
from each other without limit and in unpredictable ways" (Joos 1957:96) 
and that "the only really secure generalization on language that linguists 
are prepared to make is that 'some members of some human communities 
have been observed to interact by means of vocal noises.’” (Fillmore 1968), 
Greenberg was calling attention to the existence and importance of lan- 
guage universals. The ‘Memorandum Concerning Language Universals’ 
presented to the historic Dobbs Ferry Conference on April 13-15, 1961 by 
Greenberg and his co-organizers, Osgood and Jenkins, started with the 
assumption that “underlying the endless and fascinating idiosyncrasies of 
the world’s languages there are uniformities of universal scope. Amidst 
indefinite diversity, all languages are, as it were, cut from the same 
pattern.” (Greenberg 1963:255). 

Exactly six years later (April 13-15, 1967) a second symposium on 
‘Universals in Linguistic Theory’ was held in Texas. By the time of this 
second conference there was not only acceptance of the universal ‘un- 
iformities’ but also a denial that ‘indefinite diversity’ was possible. The 
search for linguistic universals was no longer merely an interesting area 
for exploration but was seen to constitute the basic aim of linguistic 
theory. The goal was “‘to discover what is common to all languages, what is 
essential in the notion ‘natural language’, what are the limits within which 
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languages can vary, what are the (universal!) terms by means of which this 
variation can be described." (Bach and Harms 1968:vi). 

In neither of these conferences was the question of universal phonetics 
considered as a special topic. This may have been due to the fact that in the 
history of linguistics “analysis of actual practice shows no exceptions to the 
reliance on phonetic universals” (Chomsky 1964:92). The historic interest 
in universal phonetic alphabets is evidenced in Wilkins’ proposals in 1668 
and Lodwick’s attempt in 1686 to construct “an alphabet which should 
contain an enumeration of all such Single Sounds or Letters as are used in 
any Language”. Even Firth in arguing against “an a priori system of 
general categories by means of which the facts of all languages may be 
stated" (1957:144) exempted phonetics from his 'anti-universalist' posi- 
tion stating that “the descriptions of pronunciations in phonetic terms at 
the phonetic level only do not form part of a given language system, since 
the categories of phonetics are inter-lingual, ‘international’ " (1957:145). 

Despite the assumption of a universal phonetic theory on which all 
phonetic representations of utterances are based, until recently in Ameri- 
can linguistics, there has been little discussion on the nature of this theory. 
As a result, there has been relatively little discussion on the nature of 
phonetic representations in grammar as compared, for example, to the 
discussion and debate concerning phonological representation. Generally 
it has been assumed that the phonetic representation of words or sen- 
tences is “essentially de Saussure’s ‘phonologie’ or the ‘narrow transcrip- 
tion’ of the British phoneticians . . . or Sapir’s ‘phonetic orthography” 
(Chomsky 1964:187). This is, for the most part, the accepted view 
whether this phonetic representation is the output of the phonological 
component as in ‘standard’ generative phonology or the lexical repre- 
sentation as in the models proposed by Vennemann (1971, 1972), Hooper 
(1973) and more recently Leben (1975). 

Historically all linguists have agreed that phonetic representations can 
not be equated with the physical records of the speech signal, since all 
instrumental and experimental phonetic research has shown that no two 
utterances are ever physically identical. 

The recognition of this fact led Saussure to emphasize that the ‘sound 
image’ is “not the material sound, a purely physical thing, but the 
psychological imprint of the sound, the impression that it makes on our 
senses” (1960:66a). It formed the basis for Trubetzkoy’s separation of the 
study of sound into two disciplines: phonetics, “the study of the sound of 
the speech event (parole)” and phonology “the study of the sound of the 
system of language (langue)”, a position reiterated by Bloomfield who was 
of the opinion that “the physiologic and acoustic description of acts of 
speech belongs to other sciences than ours” (1926). It is clear, however, 
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that an examination of Trubetzkoy’s work reveals that his phonetics 
referred to physical phonetics, and his phonology included the phonetic 
representations of generative phonology. In similar fashion, Sapir noted 
that despite the great variation in the physical signal each time the ‘same’ 
utterance is pronounced by a single speaker, or different speakers “. . . 
the relations that obtain between the elements in the two patterns are the 
same" (Sapir 1925). But, the 'two patterns' refer not to the physical 
differences but differences in the phonetic patterns. Phonetic patterns are 
thus also abstractions from the infinitely varying physical signals. To 
obtain such phonetic representations linguists are compelled to abstract 
certain necessary parameters from the totality of collected or observed 
data and reject others as contingent. The problem then is to determine 
what are the necessary parameters. If “phonetic transcription is. . . nota 
direct record of the speech signal, butrather. . .arepresentation of what 
the speaker of a language takes to be the phonetic properties of an 
utterance . . . (ie.) the speaker-hearer's interpretation rather than di- 
rectly observable properties of the signal" (Chomsky and Halle 1968:294), 
we are still left with the problem of determining what a speaker "takes to 
be the phonetic properties" and how to specify these properties in a 
phonetic representation. 

The problem was essentially ignored by Bloomfield and others who 
followed his view that phonology "pays no heed to the acoustic nature of 
the phonemes, but merely accepts them as distinct units" (1933) thereby 
concluding that a "record in terms of phonemes [should ignore] all 
features that are not distinctive in the language". He did however point to 
the fact that "any combination of phonemes that occurs in a language is 
pronounceable in this language and is a phonetic form”. The nature of 
this phonetic form was assumed but not explicated. 

Similarly, the problem was ignored by Hjelmslev (1947) who went so far 
as to reject the idea that a phoneme is a phonetic abstraction at all stating 
that "linguistics describes the relational pattern of language without 
knowing what the relata are", concluding that "linguistics . . . must 
establish the science of expression without having recourse to phonetic 
. . . premises” (1943:79). Even he, however, assumed a phonetic repre- 
sentation when he later admitted "that the elements are set up by consid- 
ering the interplay between form and substance" (Fischer-Jgrgensen 
1964:9). 

Phonetic representation, however, constitutes part of the form as well 
as the substance of language, and by relegating phonetics to physical 
'substance' the distinction between systematic phonetics and physical 
phonetics is ignored. As soon as we move away from the recorded physical 
sounds we confront the fact that there is “room for much discussion as to 
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what is the actual character of the universal phonetic theory" (Chomsky 
1964:92). Since the theory ‘dictates’ as it were the nature of phonetic 
representations, there is also room for discussion in this area. 

There is general agreement on the aims of universal phonetic theory 
which is to describe “the speech sounds that occur in the languages of the 
world. We want to know what these sounds are, how they fall into pat- 
terns, and how they change in different circumstances” (Ladefoged 
1975). To accomplish this goal it is proposed that the theory include a 
“universal phonetic alphabet and a system of laws [the primitive elements 
of which] are phonetic features each of which can be thought of as a scale 
in terms of which two or more values can be distinguished” (Chomsky 
1972) since “each of the segments in a word can be described as being the 
sum of a number of components or features” (Ladefoged 1975). The 
character of the laws it is suggested will “govern the permitted sequences 
and permitted variety of selection in a particular language”. The features 
selected must reveal the ability of speakers to both produce and un- 
derstand utterances if the universal theory is to “represent the phonetic 
capabilities of man” (Chomsky and Halle 1968:295). Furthermore, it must 
distinguish between “all [the] grammatically determined facts about the 
production and perception . . . embodied in the ‘phonetic transcription” 
and the facts "applied by universal rules". In the discussion below, the 
nature of these universal rules will be discussed. 

Much of the work in experimental linguistics at present is concerned 
with discovering these rules. 

There is of course continued discussion on just what features should be 
included in the theory and what the correlates of these features are. We 
are concerned with features which will not only help us classify sets of 
sounds into intersecting sets which form 'natural classes' in phonological 
systems, but which may also reveal why certain rules occur more fre- 
quently in languages, in fact why certain rules exist at all, and which help 
to explain language acquisition and historical change. This concern has 
led to continued changes in the sets of features and their correlates. 

The earliest descriptions of speech sounds were based on articulatory 
features, as is evidenced by the IPA chart using the traditional features 
like ‘alveolar’, ‘stop’, ‘nasal’, ‘fricative’, etc. A break with the earlier tradi- 
tion occurred with the publication of Preliminaries to Speech Analysis (1952) 
and Fundamentals of Language (1956) where the features are described 
primarily in acoustic terms. It will be recalled that Jakobson and Halle 
(1956) singled out the auditory experience as “the only aspect of the 
encoded message actually shared by the sender and the receiver. . . 
Since articulation is to acoustic phenomenon as means to effect, the 
classification of motor data must be made with reference to acoustic 
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patterns” (1956:34-5). Lotz took issue with this view: Since every member 
of a speech community can act as both speaker and as listener. . . [he] 
thus experiences the entire speech process . . . [It is possible] that the 
brain singles out one of the phases, e.g. articulation, and refers the other 
phases to this kinaesthetic phase” (1950:712). This is essentially the posi- 
tion adopted by Haskins Laboratories in their position that “the relation 
between phoneme and articulation is more nearly one-to-one than is the 
relation between phoneme and acoustic signal. . . when articulation and 
sound wave go separate ways. . . the perception always goes with articu- 
lation" (Liberman et al. 1962:7-8). This position echoes that of Paget in 
1923: ". . . on identifying. . . particular consonant sounds, and proba- 
bly in identifying all speech sounds, the ear is primarily concerned in 
recognizing where and how the closure (or release) is made in the vocal 
cavity, rather than in identifying the actual resonance changes them- 
selves". 

Proponents of an articulatory set of features are found in different 
theoretical 'camps'. Martinet (1964) believed that "articulatory or motor 
phonetics gives us a clearer insight into the causality of phonetic changes 
[than] the sound waves produced by the action of these organs"; 
Lindblom (1965) suggested that "the acoustico-phonetic experimentation 
has demonstrated that the neat and simple organization of data at the 
acoustic level cannot be achieved unless we turn our attention to the 
preceding stages". 

Chomsky and Halle (1968) provide a list of features with their 
articulatory correlates. While they state that the acoustical and perceptual 
correlates are not to be considered “as either less interesting or less 
important", one may infer (perhaps incorrectly) that the lack of any 
acoustically based features rests on the assumption that all features can be 
articulatory in nature. 

At a first glance the 'substantive' properties of the features may seem 
unimportantsince the segments which constitute a combination of selected 
features are ‘abstractions’ from the physical data as are the features 
themselves. In addition, any phonetic transcription, no matter of what 
kind, can (or should) be mappable onto (but not identical with) both vocal 
tract configurations and the sounds which these tract states produce. It is 
in this sense that Ladefoged et al. (1972) state that "it is inappropriate to 
speak of a dichotomy between auditory and articulatory theories. At the 
sensory-motor level of the cortex, which is where phonetic units are 
encoded for the production of speech, both articulatory and auditory 
images are available". But it is just because the features play a role in 
sound patterns, rules, historical change, etc. that the features selected 
must be those extractable by the child learning a language, thus constitut- 
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ing the descriptive apparatus for phonetic representations. 

On the most elementary level only those aspects of the physical signal 
which we can perceive and only differences in sound which we can 
produce can be candidates for features. These human physiological and 
perceptual capabilities are necessary but not sufficient constraints on 
feature systems. There are aspects of production and perception which 
may be universal but which nonetheless do not constitute grammatical 
facts. They may of course interact with the linguistic system when we 
utilize our linguistic knowledge (the internalized grammar) in speaking 
and understanding utterances. T'hey may in fact provide some, but not all 
of the information as to why human languages are as they are. These 
‘extra-linguistic mechanisms may also help explain changes in the 
phonological and phonetic systems of a particular language at two diffe- 
rent points in time. But the way in which we control our vocal organs to 
produce sounds and the perceptual processes by which we perceive 
sounds are not identical with the kinds of representations of utterances 
which are abstracted for linguistic purposes. As pointed out by Fodor, 
Bever and Garrett “a very complex coding system mediates between the 
internal representation and the speech event . . . The problem of the 
perceptual analysis of speech is thus the problem of how the speaker 
recovers the appropriate internal representation of a given acoustic form 
(i.e. the representation intended by the utterer of the sentence) and the 
problem of the behavioral integration of speech is the problem of how the 
speaker, given that he has a certain internal representation of a sentence 
in mind, maps that representation onto the appropriate acoustic array" 
(1974:21). A universal phonetic theory must determine what an 'internal 
representation' (i.e. a phonetic representation) can be. 

If the features provided by the universal theory are the wrong set of 
features (in that they include features which cannot be extracted for 
linguistic purposes, or do not include features which are so extracted) the 
phonetic representations included in grammars will be invalid. 

Note that this set of linguistic features is not identical with the distinc- 
tions which the vocal tract can produce or the distinctions which the earcan 
perceive. Psycho-acoustic experiments for example have shown that the 
human ear can perceive and identify many more pitch distinctions than 
are used in tonal contrasts in languages in the world. 

The view of a phonetic representation is in this sense equated with the 
linguistic intentions of a speaker, another way of stating that it is what a 
speaker ‘takes to be the phonetic properties of an utterance’. This view has 
concerned a number of phoneticians. But surely only such a view can 
account for the ‘cocktail party phenomenon’ in which speakers ‘hear’ 
aspects of the signal masked by noise, or the phonemic restoration effect 


Fromkin: Universal Phonetics and Phonetic Representations 371 


(Warren 1970) in which subjects in a controlled experiment ‘hear’ phone- 
tic segments physically cut out of the signal. Surely when we talk with a 
pencil in our mouths our phonetic ‘intentions’ are identical with those 
when such an impediment is not present. 

This separation between phonetic representations and actual 
mechanisms used in speech production and perception does not solve the 
problem of determining what the grammatically determined facts are. 

It is generally agreed that the features by which sounds are described 
should permit the grouping of these sounds into the “natural classes that 
are relevant to the formulation of phonological processes in the most 
varied languages . . . if a theory of language failed to provide a 
mechanism for making distinctions between more or less natural classes of 
segments, this failure would be sufficient reason for rejecting the theory 
as being incapable of attaining the level of explanatory adequacy" 
(Chomsky and Halle 1968:335). Campbell (1974), Vennemann (1972), 
and Vennemann and Ladefoged (1973) show that the Chomsky and Halle 
features fail in this regard. Campbell presents strong evidence for a 
feature ‘labial’ by means of which bilabial and labio-dental consonants can 
be grouped with rounded vowels to account for the synchronic and 
historical facts. It is reported that Halle has been convinced of the need 
for such a feature (Stephen Anderson, personal communication). In 
addition to the natural class requirement Anderson (1971) has suggested 
that the feature Labial is also required to distinguish between, for exam- 
ple, labio-dental consonants such as [v] and labial-dental consonants such 
as [pt]. 

In Ladefoged's (1975) proposed set of features, Labial is used to distin- 
guish ‘doubly articulated’ stops like [kp] from velar stops like [k]. [kp] is 
specified for the prime features ‘place’ and ‘labial’ by the values ‘velar’ 
and ‘+’, respectively, whereas [k] would be given a '—' value for the 
prime feature Labial He further points out the need to distinguish 
between ‘Labial’ and ‘Round’ in that Round "specifies the horizontal 
distance between the corners of the lips, whereas Labial specifies the 
vertical distance between the centers of the lips” (1975:266). The inde- 
pendence of these features is also supported by Anderson (personal 
communication) to distinguish between Swedish ‘super-rounded’ from 
‘rounded’ vowels [y] and [u]) and in the phonetic specificity of Japanese 
labial unrounded vowels. 

The proposal to include this feature was primarily dictated by 
phonological requirements. Without such a feature we are unable to 
provide for the necessary natural classes nor to provide adequate phone- 
tic comparisons across languages. 

For similar reasons Hyman (1972), Campbell (1974) and Ladefoged 
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(1975) propose that the feature Grave which was included in the earlier 
feature sets (Jakobson, Fant and Halle 1952, Jakobson and Halle 1956) 
and ‘discarded’ by Chomsky and Halle in SPE be ‘resurrected’. The SPE 
set of features aims at including just those features which describe “inde- 
pendently controllable aspects of the speech event” (1968:297). The pro- 
duction of the back vowels and of labial and velar/uvular consonants are 
clearly not the result of the same articulatory gestures. But here is where 
"some sound patterns . . . are more easily explicable by reference to 
acoustic rather than to articulatory data" (Ladefoged 1972). The facts of 
synchronic phonologies as well as historical changes seem to necessitate 
the feature Grave which can only be due to acoustic properties shared by 
articulatorily diverse sounds. 

Hyman (1972) shows that in Fe?Fe? reduplication requires a back vowel 
in the reduplicated syllable just in case the preceding consonant is either a 
velar or a labial. Similarly in Akan, the vowel in the reduplicated syllable is 
a high vowel agreeing in ‘tenseness’ and ‘rounding’ with the stem vowel. 
Where, however, the stem vowel is /a/ and the initial consonant is a labial 
or velar (Grave) one may optionally get a high back vowel, e.g. [pepa] or 
[papa] ‘remove’, [biba] or [baba] ‘come’, [fifa] or [fafa] ‘take’, [kika] or 
[kaka] ‘bite’, but only [sts4] and never *[sasa] ‘tie up’. (It should be noted 
that /h/ also must be considered a Grave consonant in that it similarly 
conditions an optional back vowel in the reduplicated syllable, e.g. [heha] 
or [hoha] ‘trouble’). 

There is no difficulty in stating these synchronic rules without the 
feature Grave, as shown in (1): 


vocalic 
coronal 


(1) V — [+back] iE 


What is suspect, if we are indeed trying to determine the features available 
to the language learner in the construction of phonological rules, is the 
disjunction of the classes of [+back] vowels and [—coronal] consonants. 
The rule appears to be as ad hoc as a rule such as: 





—vocalic 
(2) V > [+round] ; Bre d 
Feature counting does not help since rule (1) is as ‘simple’ as rule (3): 
— li 
(3) V — [+grave] / Roa eae 


The change from the Old English velar fricative [x] to Modern English 
labiodental [f] also appears random and unexplainable without their 
specification as [—Grave] consonants. As Ladefoged (1975:265) points 
out: "There is no articulatory reason why this change [as shown in (4)] 
should have occurred". 
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(4) x f 
+high —high 
«back = —back 
—anterior +anterior 
—strident +strident 


Despite the ‘redundancy’ of the gravity value it appears that this feature 
(predictable from the combination of other features) played a major role 
in the sound change which occurred. It must then, in some sense, have 
been ‘available’ to the speaker-hearers. 

But the ‘availability’ of acoustic information does not necessitate that 
this information be incorporated in the phonetic representation of ut- 
terances. It must however be stipulated by ‘universal rule’, which rules will 
then provide explanations for why (2) or the sound change of (4) are 
‘natural’ rather than idiosyncratic. Given that (1) sufficiently accounts for 
the alternation of vowels, and it certainly does in the case of Fe?Fe? and 
Akan, one need not expect rules themselves, by their very form, to 
‘explain’ why they exist, if the Universal Phonetic Theory is rich enough to 
account for such rules and such changes, to, in other words, make explicit 
that rule (1) is to be expected just because it is equivalent to (3). 

This would require a set of ‘cover features’ such as are proposed by 
Vennemann and Ladefoged (1973) and redundancy rules in the phonetic 
theory. But the theory should stipulate that these ‘cover features’ are not 
candidates for distinctive classificatory features. That is, such features, 
like GRAVE, are the result of physiological and acoustic (auditory) 
mechanisms which are available to speakers in the actual encoding and 
decoding of speech. They are properties which may, and indeed do, 
interact with linguistic properties to facilitate speech production and 
perception and cause sound changes. This does not make them any less 
important, but it makes them different in kind from the properties or 
features which are incorporated in phonetic transcriptions. 

As further explanations for synchronic rules and historical changes are 
sought we will no doubt discover other such ‘redundant’ features which 
must be included in the Universal Phonetic ‘Theory but which are not 
features whose values must be specified in phonetic representations. Note 
that if one accepts the notion that a phonetic representation is what a 
speaker ‘intends’ to produce, the distinction between these two classes of 
features becomes clearer. It is counter-intuitive to suggest that a speaker 
‘intends’ to produce a grave consonant. That the labials and velars and 
back vowels which he does intend to produce result in acoustic signals with 
heightened acoustic energy in the lower frequencies is predictable given 
the proper universal rules. 

The construction of such phonetic ‘laws’ and ‘implicational rules’ also 
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relates to the question of whether the same phonetic segment type need 
always have the same phonetic representation. Anderson (1976) argues 
convincingly that the Chomsky and Halle system which permits "two 
distinct ways of representing what may perfectly well be the same phone- 
tic segment type" is correct. His discussion concerns doubly articulated 
sounds with both labial and velar component, and he points out that "in 
some instances. . . it is the labial component which is primary, while in 
others it is the velar; that is, there is phonological ambiguity inherent in 
such segments". The facts are straightforward and clearly support his 
conclusion "that in cases of multiple articulations it makes sense to speak 
of one of the constrictions as primary even where two are of the same 
degree". It might be suggested that while this may be true on the lexical 
level, at the phonetic level to permit cross language comparison and 
phonetic specificity two identical phonetic types must be specified as 
identical. If however the speaker-hearer internally represents such a 
phonetic segment in two different ways, this should also be revealed in the 
phonetic representation. And it presents no problem as long as there is a 
‘law’ in the Universal Phonetic Theory which equates them. 

Again we have an example of how the requirements of the Universal 
Phonetic Theory are dictated by the phonological systems of languages. 
But it is also hopefully clear that in order to provide explanation for 
phonetic processes in synchronic grammars and sound changes the 
phonetic theory must provide such explanatory ‘laws’ as well as features. 
It is indeed of interest to the phonetician (and to the general linguist), as 
Ohala (1974:251) has stated, to understand “how the instructions for the 
pronunciation of words are stored in the speaker’s brain, how these 
instructions are activated, how the movements of the speech organs are 
controlled, how these movements produce sound, the effect of sounds on 
the peripheral auditory system, and the subsequent levels of decoding of 
the auditory signal in the brain until the listener can associate the signal 
with some word (or other unit) in his own lexical storage”. But such 
information reveals the ways in which the speaker-hearer encodes and 
decodes phonetic representations; it does not tell us what the phonetic 
representation is. Ohala, utilizing articulatory and acoustic information, 
provides interesting explanations for a number of sound changes that 
have occurred. In certain cases he suggests that we do not have explana- 
tions: “The question still arises: how were these OHG vowels lowered? The 
safest answer at present is ‘who knows?” (1974:267). His attempts to find 
answers to such questions show the importance of phonetic research to 
understanding phonological changes. But our lack of explanations for 
certain sound changes has not, nor should it, prevent us from providing a 
phonetic representation for the OHG vowels or their present reflexes. 
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Ohala, however, rejects the concept of a phonetic feature matrix “which is 
little more than a list of the relevant properties of sounds”, since he 
suggests such a representation fails “to show how these properties may 
interact”. He would therefore like considerably more detail in phonetic 
representations, possibly incorporating all the aspects of the motor system 
and acoustic properties he lists as given above. But this is to equate 
phonetic description (description of the abstracted phonetic properties) 
with phonetic explanation. As Anderson (1974:293) has pointed out: 
“The features and the processes . . . have a sort of autonomous reality 
which must be reflected in descriptions. Explaining why a language has 
such and such a property, and not such and such another property, is in 
principle distinct from the business of describing just what properties it 
has, and the two projects must be kept separate". I might add, separate, 
but equal. He goes on to say that "One must start from the description and 
search for an explanation, rather than attempting to make the explana- 
tion shape the description". 

There is of course no way to search for an explanation without first 
having some description to start with. 

Much of the present experimental research is concerned with finding 
explanations for phonetic facts, synchronic and historical. Lindau’s 
(1975) recent work, for example, suggests an explanation for the merging 
of // and /o/ with /e/ and /o/ respectively in certain Kwa languages. In 
articulatory terms, the high vowels belong to the vowel harmony set which 
she demonstrates as being characterized by a narrow pharynx, whereas 
the second two vowels are in the opposing vowel harmony set charac- 
terized by an expanded pharynx. In these languages prior to the merger 
the non-low vowels in the two harmony sets were as follows: 


Narrow pharynx Expanded pharynx 
t Q i u 
€ 5 e o 


The question then was why the merger should have involved the high 
vowel of one set with the mid vowel of the other. The articulatory facts 
alone can not account for this. But Lindau shows that "Varying the size of 
the pharynx, as between /i/ and /t/, and /e/ and /e/ affects F1 (the first 
formant): that is it has the same general acoustic effect as varying the size 
of a constriction in the front of the mouth. Decreasing the pharynx size 
(by retracting the tongue root) increases F1 in the same way as opening up 
a constriction of the mouth does (by lowering the body of the tongue). 
That is, going from [:] to [e] by mainly increasing the size of the mouth 
constriction, and going from [i] to [.] by decreasing the pharyngal size will 
have very much the same acoustic effect. This is clearly shown by the 
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acoustic merging of // and /e/" (1975:20). She provides a much more 
detailed explanation which "involves predictions from a theory that is 
developed independently from theories of vowel production, namely 
acoustic perturbation theory" (1975:122), a theory first put forth by 
Ohman (1973). The details of perturbation theory go beyond the scope of 
this paper, but what is clear from Lindau's work is that the kinds of 
phonetic research which she conducted provides explanations for 
changes which have occurred, including the fact that in some dialects of 
Akan, for example, the front vowels have merged whereas the back 
vowels have remained distinct. While perturbation theory accounts for 
the merger of the front vowels it cannot account for the merger of the 
back vowels [o] and [o] in these languages where this occurred. Lindau 
suggests that this is due to "linguistic pressure' rather than acoustic pres- 
sure: “once /v and /e/ overlap acoustically, this will create a structural 
pressure towards making the system symmetric again by merging the 
corresponding back vowels. It is a fact that Niger-Congo vowel systems 
with harmony have a strong tendency towards symmetry". This illustrates 
the fact that all changes can not be given a physiological and/or acoustic 
explanation. Linguistic and extra-linguistic factors interact. But there are 
times when the extra-linguistic factors are the only ones which can explain 
phonetic phenomena. Lindau refers to Williamson (1975) who discusses 
Proto-Lower-Niger languages. Williamson states that in these languages 
the front vowels merge unconditionally, but the back vowels only merge 
when conditioned by following nasal consonants, because, Lindau points 
out, the "extra nasal poles and the associated zeroes would tend to in- 
crease the perceptual similarity between the vowels". A phonetic descrip- 
tion of the change which occurs can only refer to the phonetic properties 
of these segments, not the perceptual effects of nasal poles. That is, the 
change can be described by the rule: 


(5) V 
+high —high | / Jn Ae ae 
— 
—expanded expanded <+back> nasal 


To try to incorporate features showing the acoustic interaction of these 
soundsis to describe why the change occurred, not what change occurred. 

In the discussion of the feature Grave above it was indicated that 
properties of sounds which are predictable by universal rule, which can- 
not be used to distinguish between phonological or phonetic distinctions, 
need not be specified in phonetic representations. Take for example the 
relative length distinction of vowels before voiced and voiceless conson- 
ants. As pointed out by Chen (1970) and others the extent of the distinc- 
tion is not predictable in English, although in all languages there is some 
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small difference. (See Fromkin 1973, 1975). If vowel length were not 
specified in phonetic representations in English, it would be impossible to 
compare the phonetics of English with other languages where for exam- 
ple there is a distinctive length contrast with the contrastively long vowels 
identical to the predictably long vowels in English. Yet can one maintain 
that the speaker of English ‘intends’ to produce a longer vowel before [b] 
than before [p]? This must be the case, in parallel with the intention to 
produce a /p/ as [ph] or [p] in certain phonetic contexts. Thus ‘intention’ 
does not mean ‘conscious’ intention, anymore than a rule of syntax implies 
conscious knowledge of the rule. ‘The phonetic distinctions are predicta- 
ble by the grammar but not determined by universal rules; therefore such 
information is required for phonetic speficiability and cross-language 
comparison. 

The situation becomes more complex when we try to determine the 
properties of the signal which are ‘used’ by speakers to distinguish be- 
tween phones. In a pilot study conducted by Louis Goldstein at UCLA, he 
found that when presented with two stimuli, identical except for the pitch 
perturbations preceding final stop consonants, subjects predictably iden- 
tified the stimulus with the lowered pitch as ending with a voiceless 
consonant. That is, the subject ‘heard’ either cap or cab when only the 
fundamental frequency slope and value differed. The different stimuli 
are schematized in (6). 


(6) A A perceived as cap 





. B perceived as cab 
> 10-20 Hz 


Frequency 





Time 


No data are available regarding the use of this perceptual cue in other 
languages. It is clear, however, that such information is available for 
speakers and can be used, and in fact, may be used in normal as well as 
‘noisy’ situations in the mapping of the signal onto the phonetic, linguistic 
representation. 

Clearly the intention of the speaker is to produce a final voiced or 
voiceless stop and not to produce different fundamental frequency 
slopes. That this is the result of the articulation permits its use as an 
acoustic cue in the decoding of the speech signal. Again this fact must be 
made explicit in the general theory and need not be specified in the 
phonetic transcriptions of cap and cab. 

The development of tonal contrasts resulting from initial consonant 
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types is widely attested; (Haudricourt 1961, Matisoff 1973, Hombert 
1974, 1975). Recent experimental work conducted by Hombert (1975) 
also provides an explanation for the development of contour tones result- 
ing from the loss of final [h] and [?]. He cites numerous cases attested in 
the literature on sound change which reveal the disappearance of final 
glottal stops with the consequential development of rising tones (e.g. 
Vietnamese, Burmese, Middle Chinese and others). Similarly there are 
cases where falling tones have replaced final [h] as in Middle Chinese and 
Vietnamese. In his search for an explanation of this tonogenesis Hombert 
first analyzed six C1VC2 nonsense words spoken by four Arabic speakers 
in a sentential frame with Ci = [m], V — i, a, u and C» = h, ?. He found 
that "[h] produces a drop in Fo (varying from 25 to 50 Hz) on the 
preceding vowel while [?] produces a rise in Fo (from 9 to 48 Hz)", and 
that "these two curves become significantly different at least 70 ms before 
vowel offset". He followed his analysis with a perceptual experiment and 
showed "that F1 perturbations similar to those caused by [h] and [?] can be 
perceived even when these perturbations are very small (Af = + 10 Hz 
and At = 40 ms)". 

He further suggests that such experimental data argue against a 
speculative claim that in Slavic a postvocalic [h] gave rise to a high tone. 
Hombert’s experimental work not only provides an explanation for at- 
tested sound changes but invalidates a proposed unattested change. 

Such experimental research, and many others which could be cited, are 
providing us with a greater understanding of how the physiological and 
perceptual apparatus interact with and influence phonetic systems. They 
do not invalidate the more traditional concepts of phonetic repre- 
sentations. It is unnecessary to include any ‘pitch perturbation’ features in 
a phonetic representation as long as the Universal Phonetic Theory in- 
cludes ‘interpretive’ or ‘implicational’ rules which clarify the relationship 
between consonant types and pitch, place of articulation features and 
‘gravity’ etc. 

This does not mean that ‘the last word’ is in on the features which 
should be included for specification of phonetic representations. As is 
shown by Lindau’s work, experimental research is providing new evi- 
dence for the correlates of features and, in fact, new features which will 
provide more valid phonetic transcriptions. 

In this paper I have attempted to provide further evidence in support 
of Ohala’s (1975:289-316) assertion “that in order to gain some un- 
derstanding of the shape or of the patterning of speech sounds, including 
the direction of their change over the years, one must examine how the 
human articulatory and perceptual systems operate”. I further agree with 
him that phonologists, seeking explanations for certain phenomena can- 
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not "ignore . . . or explicitly deny . . . the relevance of anatomical, 
physiological, or acoustic-auditory aspects of speech", nor do I believe 
that phoneticians can ignore or deny the relevance of the phonological 
and phonetic facts of human language for it is these facts that we attempt- 
ing to explain. 
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Phonotactics and the Syllable 


ERIK FUDGE 
University of Hull 


In his paper of 1962 “Is the vowel-consonant dichotomy universal?”, 
Joseph Greenberg gives a re-appraisal of two notions: 


I. The viability of distributionally-defined phoneme-classes and sylla- 
bles, 
II. The nature and status of syllables in Bella Coola. 


He raises some interesting issues which after fourteen years are worth a 
further look against a background of recent phonological thought. It will 
be convenient, as well as flattering in the sincerest manner, to recognise 
two analogous divisions in the present paper, though, as with Greenberg's 
two notions, there is an evident logical link between them. 


1. The definition of the syllable 


We may note, and endorse, Greenberg's overriding conclusion that "the 
phonetic notion [of vowel, consonant, and syllable] remains in a sense 
primary since the criterion for a successful phonologic [i.e. distributional] 
definition is reasonable conformity with the phonetic facts" (1962:73). 
Indeed, distributional ‘definitions’ of phonological elements (including 
vowel, consonant, and syllable) usually turn out not so much to DETERMINE 
the actual nature of these entities as to REFLECT it. In other words, they are 
COROLLARIES rather than DEFINITIONS of those elements. Things called ‘syll- 
ables’, for instance, occur in languages, not because there is any virtue in 
one arrangement of elements rather than another, but precisely because 
of certain aspects of phonetic reality.’ 


1 This does not contradict the position adopted in my earlier article (Fudge 1969). In the 
functioning of a grammar the LOGICAL STATUS of syllables is that they are “postulated as 
elements of the abstract calculus in terms of which the underlying system may be described" 
(1969:256) and only then characterized in terms of observable phenomena. The EXPLANA- 
TION of why such an element has to be postulated in every grammar is that certain physical 
constraints operate on the spoken aspect of human language, and one set of these (to be 
discussed later in this section of our paper) determines that speech is organized into syllables. 
Expounding the logical status of syllables is not the same thing as explaining them. 
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I have argued elsewhere (Fudge 1973:173-4) that ‘phonetic’ is not a 
single notion, and is therefore not precise enough for the discussion of 
facts of ‘sound’ of any sort; a fortiori, it is hardly likely to provide a good 
basis for pinpointing the raison d'étre of the syllable. A further subdivi- 
sion of ‘phonetic’ into (a) acoustic, (b) perceptual, and (c) articulatory is 
necessary, though not sufficient, for the investigation of this question. We 
will consider the relevant factors under these three heads. 

(a) Acoustic causes for the fairly regular alternation of certain sound- 
types can fairly clearly be ruled out: there is no acoustic reason why all 
conceivable sequences of sound-waves should not occur with equal fre- 
quency. It should be noted that, although 'sonority' is an acoustic prop- 
erty, definitions of the syllable in terms of sonority in fact rest on the 
tendency for ‘spontaneous voicing’ to occur in conjunction with certain 
articulatory configurations; such definitions will therefore be discussed 
under (c) below. 

(b) The satisfactory perception of stops depends to a large extent on the 
presence of transitions to neighbouring sonorants; to this extent the 
nature of syllables? tends toward assisting rather than hindering percep- 
tion. However, this is not the same as saying that this is the underlying 
cause of the importance of syllables in language. 

(c) Our three-way division is notably insufficient in the articulatory 
sphere. Various scholars have suggested as the basis of the syllable such 
differing notions as 'chest pulses' (Stetson 1928, followed by Pike 1943), 
‘puffs of air’ (Rosetti 1963), ‘peaks of prominence’ (Jones 1956), ‘peaks of 
sonority (Hála 1961), while de Saussure (1916) based the syllable on his 
distinction between the ‘explosive’ and the ‘implosive’ phases of the activ- 
ity of the oral tract — that is to say, he took the raison d'étre of the syllable 
as being the way in which, during speech, jaw, tongue, and lips alternate 
continually between less open and more open positions: long sequences of 
sounds of the same degree of opening tend to be avoided. In order to 
show that this last theory is a more valid statement of the essence of the 
syllable than any of its rivals, we may argue as follows: 

(i) If there are puffs of air, they are caused by chest pulses, or perhaps by 
the combination of chest pulses and the opening-closing movements of 
the vocal tract. This rules out Rosetti's definition. 


2 If ‘stop’ and ‘vocoid’ (diametrically opposed types of articulation) are the ‘archetypal’ 
sound classes (as is indicated bv a study of language acquisition in children, or by the general 
tendencies of frequencies of sound classes in various languages), then the archetypal syllable 
might be taken as having the form ‘stop + vocoid' or ‘stop + vocoid + stop’. Significantly 
(in view of the argument of this section), the resonance of the transition from stop to vocoid 
or from vocoid to stop is determined by the configurations adopted by the vocal tract as it 
opens or closes. 
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(ii) If there are chest pulses, they occur as a RESULT of, or perhaps as 
PRE-PLANNING for, the air-flow variations needed as the openings and . 
closings of the vocal tract take place. The movement of the lung walls, 
after all, is constant or smoothly varying during normal breathing when 
no speech is being produced: more complex motions are needed in 
speech precisely because the shape of the vocal tract is undergoing con- 
stant modification. Thus Stetson’s theory too is a derivative one, not a 
truly defining one. 

(iii) If there are peaks of sonority, they occur when voicing and relative 
openness co-occur.? But voicing occurs spontaneously (i.e. more naturally 
than its absence) in conjunction with what we may term sonorant articula- 
tions (Chomsky and Halle 1968:302); these are characterized by openness 
of one kind or another in the upper vocal tract. Thus again it is the 
opening and closing of the oral tract that is presupposed by its rival 
hypothesis. 

Hala, it is true, argues specifically against de Saussure: “De Saussure 
lui-méme avoue que, du point de vue phonétique, son procédé n’est pas 
acceptable; on peut l'admettre uniquement, dit-il, en ce qui concerne 
l'explication de la nature de la syllabe. Mais, la syllabe ne serait-elle donc 
pas un élément phonétique?" (1961:77). Once again the term 
‘phonétique’ should switch on the warning lights and cause us to analyse 
further: the fact is that Hála appears to use it in two quite different senses 
here, In the rhetorical question he is using the word in an extremely 
general, all-embracing sense, whereas in the first sentence he appears to 
mean something much more specific, namely that the 'openness' theory of 
the syllable cannot guarantee a correct answer to every possible question 
involving syllabification in each and every language. It does not, for 
example, provide a full set of ‘watertight’ language-independent rules 
governing placement of syllable-boundaries; it does not even provide a 
method of unambiguously determining the exact number of syllables in 
any stretch of speech in any language. 

For instance, initial preconsonantal /s/ and final postconsonantal /s/ in 
English (cf. stops) do not form separate syllables although they are more 
open than the neighbouring plosives. But then none of the other views of 
the syllable do any better: the monosyllabic stops embraces not only three 
maxima of openness, but three puffs of air; the ‘chest pulse’ theory is 
complicated by cases where two syllables may be produced by the same 
chest pulse (Pike 1943:54); the 'sonority' theory works for English stops but 
fails with languages like Japanese (Mori 1929:68-71) or Moroccan Arabic 
(Harrell 1962) in which voiceless vowels may regularly operate as syllable 
nuclei. 


* Hala distinguishes, quite legitimately, between 'sonority' and 'noisiness' — the consonant s, 
he says, "n'est pas sonore, elle est ‘pénétrante’, ‘mordante’” (1961:75). 
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Finally, of course, whatever theory we take will not account for those 
very frequently occurring cases where speakers of different languages 
consistently discern different numbers of syllables in one and the same 
acoustic configuration (Japanese speakers tend to hear three or even four 
syllables in stops). These cases demand a distinction between (a) the raison 
d'étre of the syllable (which clearly must be language-independent) and 
(b) the precise definition of the syllable of a particular language (which 
equally clearly is likely to vary from language to language). I have tried to 
draw such a distinction in this paper, and would maintain that de Saussure 
did the same. If such a distinction is valid, then it is illogical to follow Hála 
in rejecting de Saussure's notion of (a) on the grounds that it does not fit 


(b). 


2. Phonotactics and the syllable in Bella Coola (and some other 
languages) 

"There are no syllables in Bella Coola", says Newman categorically 
(1947:132); "there are no characteristics of phoneme grouping that re- 
quire or that can be stated in terms of a structurally significant unit such as 
the syllable, . . . The phonetic structure of the language can only be 
described in terms of the sequences of phonemes, word junctures, and 
word groups separated by pause". (1947:133). On the other hand, the 
various kinds of acoustic and articulatory phenomena which one would 
normally take as concomitant features of the syllable po occur: 


Within a sequence of phonemes one can, of course, hear acoustic pulsations 
and even differences in the relative degree of pulsation. Such phonetic 
syllables result partly from the acoustic nature of the phonemes themselves. 
Because of their fortis articulation, glottalized stops and affricatives are 
pronounced with stronger pulsations than their non-glottalized types. Vow- 
els and syllabic continuants, because of their duration and voicing, stand out 
acoustically above all other phonemes in a sequence. When two or more 
syllabics occur in a word or sentence, one can clearly hear different degrees 
of articulatory force. But these relative stresses in a sequence of acoustic 
syllables do not remain constant in repetitions of the utterance. (1947:132). 


But surely Bella Coola is no different from any other language in these 
respects: to take Newman's last point first, not only is it the case that stress 
does not correlate in a one-to-one manner with articulatory force (it may 
be physically realized by increased duration or by pitch features of various 
kinds), but also stress is essentially potential in nature — there are certain 
positions in most languages in which a syllable known to be the accented 
syllable of the word in fact manifests none of the physical attributes 
associated with stress. In English, for example, words which occur after 
the intonation nucleus or before the intonational bead often have no 
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physical marking of their accented syllable (Kingdon 1958:160-66). Thus 
few languages, if any, will allow the analyst to deduce the position of 
accented syllables uniquely and unambiguously from the presence of the 
physical parameters realizing stress. 

On the other hand, just as with the syllable (see section 1 above), we 
cannot rule out the possibility that the raison d’étre of stress is connected 
with the physical parameters which tend to realize it on a good proportion 
of occasions in most languages, namely extra duration, pitch prominence, 
and greater intensity.* But once again, we must note that the phonological 
definition of stress in a particular language is not the same thing as the 
raison d’étre of stress in languages in general. To argue, with Newman, 
that stress is not a relevant category in Bella Coola because "stresses. . . 
do not remain constant in repetitions of the utterance” (1947:132) is 
tantamount to espousing the converse of Hála's argument (see the final 
paragraph of section 1), i.e. that (b) must be rejected on the grounds that it 
does not fit (a): a position which is just as untenable as Hála's. In other 
words, the variability of the intensity of syllabic peaks in Bella Coola 
cannot be taken as implying that stress is not a relevant phonological 
category in that language. 

Even if it is argued that the number of syllables does not remain 
constant from one repetition of an utterance to another in Bella Coola, 
this still does not set it off from other languages, as Newman claims. 
English cement may be pronounced on different occasions as [s1" ment] or 
[s ment], or even as ['sment] (rhythmically indistinguishable from 
[' smelt] smelt). 

The reason for Newman’s refusal to recognise the syllable as phonolog- 
ically relevant in Bella Coola (see quotation from p. 133 in the first 
paragraph above) is not given as part of the argumentation; it is merely 
stated in the summary of the section. It has to do with "the almost 
unlimited toleration of the language for consonant clusters" (1947:132). 
Two things need to be said: firstly, as we shall see below, the difficulty in 
recognizing patterns in the consonant clusters is due in large measure 
precisely to Newman's rejection of the syllable. Secondly, the statement of 
consonant distribution is only one possible use of the syllable (a use which 
will be trivial in languages where only CVCVCV. . . sequences occur): it is 
also the principal factor in the statement of the normal rhythm of a 


* Could this raison d'étre perhaps be that the semantic category of emphasis (a universal 
category, and partly, at least, an extra-linguistic one) has gestural concomitants which in turn 
give rise to these stress features? In the present state of development of language, these 
gestural concomitants have become 'institutionalized'; part of this 'institutionalization' would 
be that (with regularity which may vary somewhat from language to language) the stress 
tends to be placed on the same syllable of the word in all its occurrences. 
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language. We would have no inkling of how to set about saying a large 
number of the Bella Coola words which Newman cites as examples if he 
had not given subphonemic details of pronunciation (1947:129-31) — 
details which among other things make it clear where syllabic peaks come, 
e.g. ‘phonemic’ /k"ttmci/ (diminutive of ‘husband’) is pronounced* 
[k" ToTomTSi] with three or perhaps four syllables (1947:131). 

The question whether Newman is justified in eliminating these vowels 
and vocalic off-glides from his phonemic transcription is intimately con- 
nected with the question whether phonotactics is ‘interpretive’ or ‘genera- 
tive' (Matthews 1972:221-3). In other words, does phonotactics take 
strings of phonemic segments and insert syllable- and word-boundaries 
into these, or should words, syllables, and other ‘larger’ phonological 
elements be taken as logically prior to phonemes and features? The 
former position, interpretive phonotactics, at first sight offers the simpler 
theory (for example, the relations between syntax, morphophonemics, 
and phonotactics would be relatively simply stated), and it is therefore 
important to consider whether there are properties of natural language in 
general, or of particular languages, which require the apparatus provided 
by generative phonotactics. In fact Bella Coola and typologically similar 
languages cast a good deal of light on this question. 

First we may note that the strict interpretive phonotactician comes up 
against special problems in languages where a considerable proportion of 
syllable nuclei, phonetically speaking, are sonorant contoids: even in 
English, where normally syllabic contoids occur only in unstressed sylla- 
bles, difficulties arise. Thus if the word present, phonetically [' paeznt], is 
phonemicized as /preznt/, then a final consonant cluster /-znt/ has to be 
handled by the phonotactics (with the /n/ predictably syllabic by an al- 
lophonic rule), or else /n/ has to be recognized as a syllabic peak, in other 
words as a vowel in its own right. This would mean that, while the vowel 
system in stressed English syllables is /1 e æ. . . i: erar. . ./, the vowel 
system in unstressed syllables is /15] m n (and 1 in some varieties)/. Both of 
these conclusions are disturbing, and no scholars seem to embrace either 
of these analyses: the reasons for this are not far to seek. 

Firstly, morphophonemic parallelism works against the latter conclu- 
sion. Morphophonemically the /n/ is parallel to a sequence of /Vn/: /pri- 
' zenu (verb) v. /' preznt/ (noun), /sens/ v. its opposite / | nonsns/ (syllabic // 
behaves similarly: /men ' teelity/ v. /! mentl/). Secondly, phonologically the 
[n] is parallel to a sequence [on]: n preznt] v. [' penant]; for some words, 


5 Superscript Y and i represent voiceless vocalic transitions of approximately [u] and [i] 
quality. Letters representing occlusives, when capitalized, represent voiceless unaspirated 
sounds; otherwise, they represent voiceless aspirated sounds. 
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indeed, the pronunciation with [n] and that with [an] both occur: the word 
competent is pronounced sometimes as [ 'kompitnt] and sometimes as 
['komptrtont]. 

It thus accords much better with the structure of English to treat all 
instances of [n] as if they were [on], so that, for example, the /n/ of 
/'preznt/ belongs to the coda of its syllable rather than constituting its 
peak; this would then be phonemicized as /' prezant/. This enables the 
analyst to avoid having to deal with extra codas like /znt/: in /! prezant/ the 
/z/ acts as onset to the second syllable rather than part of the coda of the 
one and only syllable, which makes this word phonotactically parallel to 
/pri ! zent/ (a desirable result in view of the relatedness of the two words). 

Apparently there are languages where the reverse holds, i.e. where 
most instances of [n] etc. are most naturally treated as if they were [n3] 
etc.: Moroccan Arabic seems to be one such, according to Harrell 
(1962:646-7). English is quite clearly not of this type: [n] and [I] are only 
very sporadically and unsystematically paralleled by [na] and Hal; thus 
denseness and pamphlet cannot be pronounced as ['densns] and [' paengflt]. 

Newman's account appears to indicate that Bella Coola is like English 
rather than Moroccan Arabic on this point: "The syllabic continuant is 
preceded by a brief vowel of variable quality" (1947:130). However, he 
adopts the converse procedure for phonemicizing this — the vowel is 
neglected as predictable, and so is the syllabicity of the continuant: [nam- 
nəmk”] is phonemicized as /nmnmk’/ (1947:130). We can straightaway see 
how this procedure leads to the multiplication of formidable consonant 
sequences that cannot be accounted for by any normal 'cluster' scheme. 
Newman’s error is that he has adopted a strict interpretive phonotactics; 
in other words he works according to the following scheme: 


(1) Establish a phonetic representation. 

(2) Removeallpredictable details (including ALL MENTION ofa consonant 
or a vowel when both its position and its quality are predictable from 
the immediate context). 

(3) All considerations of phonotactics must be strictly excluded until 
stage (2) has been completed. 


It should be noted that it is precisely such a scheme which leads to the 
first undesirable alternative mentioned above in connection with the 
English noun present: the second undesirable alternative arises when (a) 
the strict exclusions of stage (3) are relaxed to the extent that the strictly 
predictable syllabicity of the [n] is still marked in the transcription when 
the phonotactics gets to work, and (b) stage (1) is constrained by the 
requirement that only features DIRECTLY OBSERVED in the speech signal are 
allowed to form part of the phonetic respresentation (so that the phonetic 
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representation of the noun Present cannot contain [2], in spite of the 
phonological and morphophonemic indications that it should). 

A step in the right direction would be to postulate that, wherever a 
phonetic vowel is removed under stage (2) as completely predictable, 
some mark is left at that place in the phonctic sequence where it occurred; 
this would mean that the vowel in question was regarded as a 'zero' from 
the point of view of vowel quality, though not from the point of view of the 
sequence of segments. Thus Bella Coola [nomnamk'!] ‘animal’ would be 
phonemicized as /n*mn*mk’/ or perhaps as /n*mn*mk'*/, where * marks 
the place of the predictable vowels. Two advantages accrue from this: 
firstly, the pronunciation is determined as being [nomnamk"] rather 
than, say, [ymanmak”’] (though admittedly it would be possible to frame a 
general principle for the language to handle this); secondly, we see that 
syllable structure in Bella Coola is considerably simpler than we feared, 
and that consonant clusters promise to yield to an analysis of the normal 
kind after all. 

What, it may be asked, do we gain from phonemicizing with * (a kind of 
zero), rather than with ə (a vowel on a par with other vowels)? Thus (to 
continue with our same Bella Coola example) in what way are the 
phonemicizations /n*mn*mk or /(n*mn*mk'*/ better than /nomnomk'/or 
/namnamk’a/? The answer appears to be that morphophonemically a zero 
fits in better than a positive quantity in a number of cases. For example, 
the two ways of saying ‘I made him strong’ in Bella Coola are shown in (4) 
and (5) (cf. Newman 19692:175);* 


(4) (morphophonemic) tam + tt + its 
causative strong I... him 
(phonotactic) tam.ttits 
(5) (morphophonemic) th + tuts 
strong causative 
I...him 
(phonotactic) t.tuts 


Sometimes, then, the root meaning 'strong' appears phonotactically in a 
non-syllabic form, sonetimes in a syllabic form, though in both cases the 
sequence of segments realizing it is /tt/. If a full vowel were postulated in 


€ In fact the structure we would set up for Bella Coola syllables would be the most important 
part of the general principle for sorting out pronunciation. 

* In the phonotactic representations, the dot *.' is used to mark syllable boundaries. In the 
phonotactic representation of (5) and in Table I, I have adopted Greenberg's excellent 
suggestion (1962:72-80) and treated the fricatives ("frictional continuants" — and surely 
"frictionless" three lines from the bottom of p. 79 is a misprint?) as potentially syllabic; I have 
then extended to these sounds Newman's treatment of syllabic sonorants (1947:130) as 
being parallel to a sequence of [2] + consonant. 
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(5), morphophonemic variation would arise (/ti/ v. /ta+/), necessitating 
either a vowel insertion rule or a vowel deletion rule; such rules not only 
complicate a grammar, but handle business which ought to be handled 
elsewhere (in the phonotactics). Further examples of how Bella Coola 
words (cf. Newman 1947, 1969a, 1969b) respond to this treatment are 
found in Table I. 


TABLE I 


EXAMPLES ILLUSTRATING THE APPLICATION 
OF THE ASTERISK NOTATION TO BELLA COOLA WORDS 


Morphophonemic Meaning Phonotactic 
l. kx + its ‘I see it’ k'xits 
see I....it (or k'*.xits ??) 
2. kx + tap "They see you' k’*x.tap 
see they....you 
3. ix”t + m + ix" ‘You went i*xVt.mix" 
go transi- you...it through it 
through  tivizer 
4. ixt + m + tix” ‘You went P*xV cm. tix” 
you....them through them’ 
5. sklx + Ix + ts Tm getting sk’*Lx*lxts 
cold become I cold’ (or sk’*l.x*l.x*ts ?) 
6. t’kt + s + kV + ts’ ‘Hearrived’ ts* k*t.sk" *ts’ 
arrive he quotá- perf- 
tive ective 
7. txt + 3 + ts ‘I went P*xV.t*its 
go ? I through' 
through 


The principles underlying this kind of analysis are seen at work even 
more clearly in Abaza. This and closely related languages of the Caucasus 
are typologically similar to Bella Coola in the following respects:* 


(i) The phonological vowel inventory is small. 


3 Two more similarities could be noted, about whose relevance to the point at issue one 
might speculate: 


(iv) Palatalization and labialization occur as distinctive secondary articulations on non- 
anterior consonants. The small vowel inventory (point (i) in the text) means that offglides 
and onglides have a wide range of vowel qualities available, so that little or no extra 
‘perceptual cost’ is involved in the distinctive use of these features. 

(v) Ejectives are an integral part of the sound system. The change in the airstream 
mechanism typically provides this kind of sound with a very clear vocalic transition. 
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(ii) The base forms of many morphemes (both roots and affixes) consist 
purely of a consonant or a sequence of consonants; thus many long and 
apparently unstructured consonant sequences occur in words of the lan- 
guage. 

(iii) Phonetically these consonant sequences are broken up by vocalic 
transitions of predictable quality occurring in predictable positions. 


Abaza has a two-vowel system in stressed syllables, characterizable in 
terms of relatively open v. relatively close (Allen 1956:129, 1965:117). In 
other types of syllable even a two-term system seems excessive: 


In other positions one does in fact notice similar vocalic articulations to those 
ofthe main-stressed syllable — viz. open and close. Butin the case of the close 
articulations it is found that their presence or absence (and not simply their 
quality) is there determined by their consonantal environment; so that they 
may be considered simply as vocalic transitions between two consonantal 
articulations. Once the conditions for these transitions have been stated, 
there is no case for setting up a ‘close’ vowel term in such positions. (Allen 
1956:141-2 — italics in the original). 


This approach is consistent with strict interpretive phonotactics as ex- 
pounded above. However, Allen recognizes that for these predictable 
vowels lack of DISTINCTIVE VALUE does not imply total lack of LINGUISTIC 
IMPORTANCE: “close vocalic articulations in other than the main stressed 
syllable are to be treated as prosodic (‘anaptyctic’) and not as phonematic” 
(1956:142). 


The conditions governing the transitions are said to be very complex: 


The most widely applicable is the ‘two-consonant rule’, which must however 
be understood as subject to restriction by other conflicting rules (concerned 
in particular with the semi-vocalic, liquid and nasal articulations); the rule is 
statable as follows: 

"Counting the consonantal articulations back from the end of the complex 
[= ‘word’ approximately], or from any vocalic articulation bearing main or 
secondary stress, there is a secondarily stressed vocalic transition between the 
second and third consonantal articulations'. (1956:142).? 


Thus the complex meaning "They couldn't shift him', morphologically 
analyzable as (6), is pronounced as (7) and can be phonotactically analysed 
as (8) (cf. Allen 1956:142 — notation changed to conform with that so far 


° The complexities besetting the two-consonant rule indicate quite clearly that the real 
purpose of these conditions is to specify permitted and preferred syllabic structures. The 
two-consonant rule itself specifies the preferred structure of CVC, with perhaps CVCC in 
word-final position, while the ‘conflicting rules’, with their particular reference to 
semivowels, liquids, and nasals, deal with permitted clusters within the syllable, which 
typically involve these sound types. The final definition of ‘weak cluster’ in Chomsky and 
Halle (1968:83) has precisely analogous complications. 
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used in the present paper). Likewise ‘He could not make them give it back 
to her’ is morphologically (9), phonetically (10), and phonotactically (11) 
(Allen 1956:139, 170). 


(0 d + g + d + z + m + r + os + d 


him | they can | caus- move past 
negative ative 


(7) [digidzim ' rits’1sd}*° 
(8) d*.gP*d.z*m.rá.ts*sd 


(9) y + gY + y + z + d +m + 1 + r + 
it | he can they | her caus- 
negative ative 
atx + d 


give past 
back 


(10) — [jigi:zdiml! rith® xq] 


(11)  y*.g/*yz.d*.m*l.ró.t*xd 


In a later work, Allen (1965:117-8) argues for the elimination of /9/ in 
stressed syllables also. His conclusions are thus very similar to those of 
Kuipers (1960) regarding the (related) Kabardian language; Kuipers 
claims, among other things, that: 


(a) post-tonic instances of [5] can be predicted as occurring between 
consonantal segments and non-syllabic sonorants (cf. 1960:41), 

(b) tonic [2] is also predictable: “In the stressed syllable itself the absence 
of a implies the presence of a” (1960:42). 


Halle (1970:100-01) criticizes the arguments by which these conclusions 
were reached. Post-tonic [3], he points out, is predictable only if we know 
where stress falls, but at the same time the stress rule operates correctly 
only if we know where [9] has been inserted: "In other words, in order to 
dispense with the symbol a in the representations, Kuipers has to intro- 
duce the symbol ’. Thus, his first step amounts to no more than a 
trade-off of one symbol and one rule for a different symbol and a diffe- 
rent rule." (1970:100). It is not clear to me whether rules can be formu- 
lated for the placement of stress in Abaza: certainly the place of stress is 
distinctive in a ‘taxonomic phonemic’ sense — /ála/ ‘the eye’ v. /alá/ ‘the 


19 The symbol [g] is used for palatalized [g]. 
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dog’ (Allen 1965:118).!! However, for Kabardian Halle’s observation is 
certainly correct — Kuipers cannot be said to have gained anything by his 
treatment of post-tonic [ə]. 

On the other hand, it seems to me that neither Kuipers nor Halle are on 
firm ground in their treatment of tonic [a]. Kuipers writes stressed /a/ as 
'a,inother words, the stress phoneme FOLLOWED By the vowel phoneme/a/; 
then in the sequence ^? (representing stressed /3/) the a is redundant — 
hence[a]is predictableinthestressed syllable. Halleisrightin hisobservation 
that “Kuipers treats “as a segment (phoneme), rather than as a feature of 
a segment” (1970:100), and also in his rejection of this treatment. But the 
remainder of Halle’s argument (1970:101) is not so well founded; firstly, 
his contention that in such cases the choice of which vowel to make 
predictable is an arbitrary one, and secondly, his assumption that Allen’s 
position is in this respect identical to Kuipers’s. 

On the first of these points, it is worth quoting at length: 


Kuipers, therefore, declares the a redundant in the environment after ’, and 

claims thereby to have shown that ? is predictable in stressed syllable. But this is 
an empty notational trick. By the same argument one can show that in English 
/o/ as in hole is redundant in the environment after /h/. It is a well-known fact 
that /h/ can appear only prevocalically. Thus when /h/ appears in a phonemic 
representation of English we know for sure that the next segment must be a 
vowel. We are now free to choose which vowel to make predictable. Since it is a 
totally arbitrary matter which vowel is to be made predictable, it is also utterly 
without interest. It shows that there is something wrong with the principles 
underlying the analysis, but tells us nothing about English. And the same is true 
of Kuipers' analysis; it cannot be taken, therefore, as a demonstration that ^2 is 
not a vowel in Kabardian. (1970:101). 


In this instance the choice of/o/ rather than any other vowel would indeed 
be an arbitrary matter; however, if in some language there were pressing 
morphophonemic reasons justifying the choice of /o/ (if, say, /o/ was 
always introduced between a morpheme ending in /h/ and one beginning 
with a consonant), this choice would emphatically not be arbitrary. Now 
this is precisely the situation which holds in Kabardian and Abaza: mor- 
phophonemically, representations wrrHOoUT/2/ (and even without stressed 
/a/) make far more sense than representations INCLUDING /a/: 


If the [Abaza] word /an/ *mother' is prefixed by the possessive pronouns mean- 
ing ‘my’, ‘your (f.)’, ‘your (m.)’, ‘his’, the resulting forms are /san/, /ban/, /wan/, 
/yan/ respectively; if the word /pa/ ‘son’ is set in the same contexts, the results 
are, phonetically [spa], [bapa], [wupá], [jipá]; if [ə], [u] and [i] were here given 


11 Consideration of the accentual properties of the various morphemes (Garde 1967, 1968) 
might, of course, lead to the formulation of satisfactory rules: in stating the Kabardian stress 
rule, Kuipers himself makes mention of stress-neutral affixes (1960:34). 
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phonemic status, they would, quite apart from being phonologically inadmissi- 
ble on any reckoning, present evident and unjustifiable incongruities in mor- 
phophonology. (Allen 1965:122). 


To spell Allen’s argument out in full, we are faced. here with two 
alternatives: ` 

(i) The possessives have the underlying forms /s/, /b/, /w/, /y/, and there is 
a rule introducing [2] into certain consonant sequences; 

(ii) The possessives have the underlying forms /s/, /ba/, /wa/, /ya/, and 

there is a rule deleting /a/ before a vowel. 
Of these two solutions, (i) is the more satisfactory: as shown by Allen 
(1956:142 — cf. the quotation given above), the rules introducing [ə] into 
consonant sequences are extremely general, whereas a vowel deletion rule 
is motivated only by the need to delete instances of /a/ which need not have 
been in the underlying representation to begin with. The logical conclu- 
sion of alternative (ii) is in fact that we are forced to recognize the form 
represented in (9), (10), and (11) above as having eleven syllables: "If. . . 
one considers any consonant (in view of its transitions in some environ- 
ments) as the potential carrier of an ‘inherent vowel’, the form in question 
is a hendecasyllable.” (Allen 1956:170). 

Turning to our second point, Halle assumes that Allen's conclusions 
about the status of [9] rest on arguments which are identical with those of 
Kuipers: “W.S. Allen bases his case for regarding Abaza. . . as having 
only one vowelon THE SAME NOTATIONAL MISUSE [as Kuipers]" (1970:101fn. 
3— my emphasis). He picks out in particular Allen's use (1965:118) ofthe 
phrase "the incidence of stress (where absence of /a/ automatically implies 
2)". Halle does not appear to notice that Allen nowhere adopts Kuipers's 
expedient of denoting a stressed vowel by a sequence of two segments: 
representations like “a just do not occur in Allen's work, and hence it 
cannot be said that he treats stress “as a segment rather than as a feature of 
a segment”. The analogy between Abaza /"/ and English /h/ does not hold 
in Allen's argument, which may be paraphrased: "Only vowels can occur 
with the feature [- stress]; there are only two distinct stressed vowels; one 
of these is something of an embarrassment in the morphophonemics; 
therefore we will mark the other vowel, but leave this one unmarked, to be 
predicted from the place of stress". 

But Allen writes the form meaning ‘he hit her’ as /dl ^sd/(1965:120) 
where earlier he had written it dl4sd (1956:154), and by the same token 
he would write (6) and (9) above as (12) and (13) respectively: 


(12)  dg'dzmr'ts'sd 
(13)  yg'yzdmir' txd 


We might ask whether in so doing he is not using the notation in exactly 
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the same way as Kuipers. By /dl'sd/ Kuipers would mean a sequence of five 
phonemes, of which the third is/"/, which in turn predicts the insertion of 
an epenthetic [ə] between it and the fourth phoneme, making six seg- 
ments in all.’? In Allen's notation, however, /dl'sd/ means approximately 
"a sequence of four phonemes separated by a stressed something-or- 
other which turns out to be [5]". This situation also is problematic, but for 
a different reason from the analogous situation for Kuipers: Allen's 
problem is whether the feature of stress can in fact operate as an 'un- 
supported' element — is a 'stressed zero' possible? 

In order to see that Allen's problem is somewhat less intractable than 
Kuipers's, we must first note that Halle is not correct in stating that stress is 
a feature of a segment (1970:100) — it should be regarded as, in essence, a 
feature of the syllable.!? It is extremely difficult to relate a sequential 
treatment of stress of the Kuipers type to any syllable-based theory. On 
the other hand Allen's 'unsupported' stresses may easily enough be inter- 
preted as being associated with syllables whose peak is occupied by a 
non-distinctive element (thus it is not the 'zero' that is stressed, but the 
non-zero syllable containing it). This, of course, is precisely the implica- 
tion of our asterisk notation. Thus /dl'sd/ would be a 'shorthand' for the 
representation given in (14), while (12) and (13) would imply the fuller 
representations given in (15) and (16). 


(14) Syllable 
Segments aji] [sa 


(15) Syllables 


Segments 





(16) Syllables 
Segments 








12 At the level of phonetic realization, ^ and 2are presumably held to coalesce into one 
segment, stressed [2]. 

13 Stress is a feature of the syllable since there is only one stress per syllable as a general 
rule: even in those languages where the mora has to be recognized in calculating the place of 
stress, it is often the case that the stress is actually borne by the syllable. In languages like 
Ancient Greek where itis in fact the mora that bears stress, the mora is to be defined as a part 
of the syllable, not in terms of any particular segments in the syllable. Again, to assign stress 
to vowel segments makes the operation of stress rules more complex: what ought to be a single 
rule, or a small set of rules is greatly complicated by the recurrence of the expression ‘Co’, 
which multiplies both the number of subrules and the amount of computation needed to 
determine whether the rule applies. For other arguments in favour of stress assignment to 
syllables see McCawley (1974:61-2), and also Sampson (1970:603). 
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The use of 'unsupported' stress by Allen in giving the basic form of 
morphemes (e.g. / f YI ‘kill, /*-s/ ‘hit’, /’-t/ ‘give (1965:120)) is rather diffe- 
rent in implication — in this case it is a ‘shorthand’ for a statement of the 
accentual properties of the morphemes (Garde 1967, 1968). Thus /{”/ is 
post-stressed and /’-s/ and /’-t/ pre-stressed in Garde's terms — interest- 
ingly Allen (1965:120 fn. 36) uses just this latter term in speaking of them. 

The crucial issue for Allen is whether the place of stress (or rather, the 
place at which the peak of the stressed syllable has to be introduced into 
the string of consonants) can be completely predicted on the basis of such 
accentual properties — if not, then for at least some instances of stressed 
[ə], the place of the vowel will need to be marked in base forms. He 
appears to imply that rules can be given: for instance: "In 'pre-stressed' 
roots. . . the stress may be discontinuous with the consonant if certain 
categories of uniconsonantal element precede" (1965:120 fn. 36). The 
illustration he gives is the form meaning ‘I didn't give it to her’ — 
morphophonemically this can be represented as in (17), while (18) gives 
the phonotactic picture: 


PESEE EEA EEE SEEE 
Ga). y + g+ I+ s +m + Fe 4d 


it | her I | give past 
negative 


(18)  y*gXl*.s*m.t*d 


However, on the basis of the details given by Allen it is not clear whether 
such rules can be framed to handle all cases. 

A third example of a language in which syllables without peaks occur is, 
by Harrell's account (1962), Moroccan Arabic. Harrell follows our treat- 
ment of transitions between consonants rather than Newman's: he 
phonemicizes them as /35/ rather than eliminating them entirely, at the 
same time treating syllables containing them as being "syllables without 
centers" (1962:646). Thus the word for ‘I saw you’, phonemicized as 
/Saftak/ (1962:645) is equivalent in our notation to $*£.t*k (cf. item 1 in 
Table II). Syllabic contoids are, as stated earlier, treated as contoid + ə (cf. 
item 2 of Table II); long syllabic contoids (Harrell exemplifies with the 
phonetic form of 3) appear to lend themselves to three different treat- 
ments, 3(a), (b), and (c), all consistent with Harrell’s principle (though 3(a) 
yields a rather forced phonotactic analysis, with an initial cluster /tll/ which 
is decidedly odd), and also to two more, 3(d) and (e), not consistent with 
Harrell's principle but nevertheless yielding plausible phonotactic 
analyses. A three-term distinction of length is shown by contoids, includ- 
ing obstruent contoids; Harrell proposes to treat the extra-long contoids 
as two identical consonants separated by /5/, as indicated by the remaining 
items in Table II. 
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TABLE II 


EXAMPLES ILLUSTRATING THE APPLICATION 
OF THE ASTERISK NOTATION TO MOROCCAN ARABIC 
DATA FROM HARRELL 1962 


Phonetic Phonological Phonotactic 
form Meaning (Harrell) (Fudge) 
1. Sftk ‘I saw you’ šəftək S*f.ttk 
2. tit ‘three’ tlot tl*t 
3. tlto ‘they multiplied (a) tllato (tlI*.to) 
by three’ (b) tlalto tl*Lto 
(c) tlelato tl*.1*.to 
(d) (tallto) t*]l.to 
(e) (talalto) t* I*1.to 
4. somha ‘her name’ somha s*m.ha 
5. sem: ha ‘her poison’ sammha s*mm.ha 
6. sam:ha ‘he poisoned her’ somomha s*.m*m.ha 
7. xaf-o ‘they hurried’ xoffo x*f.fo 
8. xaf:o *he made it light xofofo x*.f*.fo 
9. hka ‘he related’ hka hka 
10. hak-o ‘he rubbed him’ hakko h*k.ko 
11. hak:um ‘he rubbed you (pl. hokokum h*.k*.kum 


What are the implications of the asterisk notation for the question of 
interpretive v. generative phonotactics? Looking back to our characteriza- 
tion of strict interpretive phonotactics ((1)-(3) above), the asterisk notation 
means that stage (3) must be begun BEFORE stage (2) is completed; if we 
allow this, then we have at least MOVED IN THE DIRECTION of generative 
phonotactics. Remembering, too, that leaving the syllabicity of the [n] of 
/preznt/ marked in the representation is not of itself sufficient to rescue us 
from the second undesirable solution (i.e. that [n] may function as a full 
vowel in unstressed syllables of English), we may conclude that the re- 
quirement that all features of phonetic and phonemic representations be 
directly observable in the speech signal is also too strict. In other words, 
the syllabic organization of certain stretches of speech in a language 
should be carried out, not on the basis of inherent features of those 
stretches, but by analogy with other stretches; thus the final part of 
/preznt/ is syllabified by analogy with the final part of /pri! zent/, resulting 
in the phonotactic representation 'pre.z*nt.'4 


14 This raises the possibility that some instances of * in English may be introduced by 
phonological rule; for example, the underlying form of both words present could be 
/pre+zent/, with the vowel reduction rule taking the form ‘unstressed vowel— *' rather than 
‘unstressed vowel — 9’. For some dialects of English, of course, this is complicated by the fact 
that two distinct qualities of reduced vowel ([1] v. [ə]} occur in some contexts. 
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But the asterisk notation does not represent merely a move in 
the direction of generative phonotactics, it presupposes a THOROUGH- 
GOING generative phonotactics. It operates as a ‘place-holder’ to pre- 
vent consonants from being allocated to the wrong part of the syllable, 
or to the wrong syllable, and thus has intimate connections with the 
‘morph-loading’ rules proposed by Fudge (1972:146-7). These rules pre- 
suppose a PREVIOUSLY SPECIFIED syllabic structure into which strings of 
consonants and vowels (output of the morphophonemics) are fitted; in 
other words, they are part and parcel of a generative phonotactics. The 
advantages which accrue to the use of the asterisk notation (clearer 
specification of the way words are to relate to syllables; simpler statement 
of phoneme distribution) are thus to be attributed to the greater power of 
generative phonotactics. More important, they also show that this greater 
power is NEEDED by a linguistic model. We conclude, therefore, that, in 
spite of the seeming greater simplicity of interpretive phonotactics, it is in 
fact generative phonotactics that is to be preferred. 
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Linguistic Typology and Indo-European 
Reconstruction 


THOMAS V. GAMKRELIDZE 
University of Tbilisi 


The latter half of the 20th century has been marked in the history of 
linguistics by an enhanced interest in problems of diachronic studies, this 
being a return to the treatment of problems which arose in the classical, 
comparative Indo-European linguistics. This growing concern with prob- 
lems of diachronic linguistics stems from the general development of 
linguistic thought over the past decades. Overcoming the Saussurean 
antinomy between synchronic and diachronic linguistics, it is striving to 
build a linguistic theory that would have more explanatory power in 
comparison to the purely synchronic theories of taxonomic grammar 
built strictly on the basis of empiric linguistic data. 

The ultimate aim of diachronic linguistics is the reconstruction of early 
linguistic states with a view to elucidating the ways of the origin and 
development of historically attested related language systems. Such a 
reconstruction of the parent-language state is attained by a comparison of 
historically attested cognate language systems and by a retrospective 
movement from one state to another, earlier state, until the language state 
is reached from which all the historically attested cognate language sys- 
tems can be deduced under an assumption of a definite set of structural 
transformations. Such transformations lead us from the original (basic) 
language system to later language states which are the result of its struc- 
tural changes. 

Structural transformations postulated in this way may be described as 
‘vertical’ or diachronic (in contrast to ‘horizontal’ transformations 
generating new constructions within the same system). With the help of 
these transformations various related language systems are deduced from 
theoretically postulated basic structural patterns. By their explanatory 
power in respect to the language structure the vertical or diachronic 
transformations, deducing historically attested forms of a language from 
certain theoretical constructs considered to be chronologically earlier 
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stages of these forms (their archetypes), are comparable to horizontal 
transformations of the transformational-generative grammar which de- 
duce the observable surface-structure constructions of a language from 
theoretically postulated basic constructions constituting the deep struc- 
ture of the language. 

The problems of modern diachronic linguistics are closely linked with 
the problems and methods of language typology and the linguistics of 
language universals — one of the main branches of modern linguistic 
science. 

One of the basic tasks of present-day linguistics is to establish a struc- 
tural isomorphism of languages, to study general principles underlying 
language structures. Typological studies are called upon to bring this 
isomorphism to light, to identify the invariant characteristics of languages 
and to establish language universals on various levels of language struc- 
ture. A language universal is conceived of as a rigorously formulated 
regularity inherent in all languages or at least in most languages, 
thereby reflecting essential linguistic characteristics. Of particular value 
in this respect are language universals arrived at inductively as a result of a 
generalization of the regularities established in respect to a definite set of 
languages (Greenberg 1966). 

Linguistic research has established so far a number of language uni- 
versals on various levels of language structure, enabling thus a judgment 
of the invariant characteristics of natural languages. 

In particular, at the phonological level in the subsystem of stops certain 
hierarchic correlations of markedness may be ascertained among the 
phonemic units of various series and local orders (Pedersen 1951, Green- 
berg 1970, Melikishvili 1974). 

In systems with an opposition of stops on the feature of [voice] the 
voiced labial phoneme /b/ is a functionally stronger unit than the voiced 
velar stop /g/. Such a correlation can be established on the basis of a higher 
relative frequency of the phoneme /b/ in comparison with the velar /g/ in 
various language systems with an opposition of occlusives on the feature 
of [voice]. 

Stated otherwise, the combination of the features ‘labiality and ‘voice’ is 
unmarked and opposed to the combination of the features of 'velarity' 
and 'voice' serving as a marked bundle. Inversely, in the class of voiceless 
stops (both plain and glottalized) the velar /k/ (and correspondingly /k^/ 
and /k’/) — being an unmarked member of the opposition — is charac- 
terized by a greater functional load than the labial stop /p/ (and corres- 
pondingly /p/ and /p’/) that serves as a marked and accordingly function- 
ally weak member. The relative frequency of a voiced phoneme in the 
labial series is higher than the frequency of the voiceless, whereas in the 
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velar series the frequency of the voiceless phoneme is higher than the 
frequency of the voiced. 

Thus, ‘velarity’ combined with ‘voicelessness’ and ‘labiality’ combined 
with ‘voice’ form optimal combinations yielding phonemes /k/ and /b/, 
whereas combinations of 'voicelessness' with ‘labiality’ and of ‘voice’ with 
‘velarity’ create functionally weak units /p/ and /g/. 

Empty slots (gaps) in the paradigmatic system are distributed according 
to the established functional correlations of markedness. Systems with 
gaps in the class of stops, opposed according to voice/voicelessness, as- 
sume in general the form in (1-3): 


(1) b - (2) b p (3) b - 
d t d t d t 
g k - k - k 


The degree of markedness in the class of voiceless stops increases in 
accordance with the superposition on the bundle of the additional feature 
of aspiration or glottalization; incidentally, glottalization appears as a 
feature of a higher degree of markedness than does aspiration, so that the 
hierarchic sequence of increasing markedness in the class of unvoiced 
stops has the form: voiceless (plain) ~ aspirated ~ glottalized. 

Thus, the glottalized labial /p’/ appears in relation to the aspirated /ph/ 
as a marked member of the opposition, whereas the aspirated /p}/ is 
marked in relation to the voiceless plain phoneme /p/. 

Gaps in the paradigmatic systems are represented in accordance with 
these correlations. The possible systems with gaps in the respective series 
of voiceless stops are given in (4) and (5). 


(4) b ph = (5) b - ; 
d th Ü d th v 
g kh k g kh k 


Language systems evince a definite hierarchic order among diverse 
types of structural — in particular, phonological — oppositions, indicat- 
ing the existence of a strict stratification of phonological values. It should 
be assumed that itis in conformity with such universally valid correlations 
that diachronic phonemic transformations occur in a language. A number 
of diachronic phonemic changes in a system, at first sight appearing as 
mutually independent and unrelated processes, turn out to be interre- 
lated and interdependent transformations controlled by such an hierar- 
chy of phonological values. 

Linguistic typology should be assigned a special place in diachronic 
linguistics, in reconstructing the common linguistic patterns of histori- 
cally attested related language systems and in establishing the transforma- 
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tions of the given structures into historical systems. Such a reconstruction 
of the common language patterns should be effected in full conformity 
with the general linguistic regularities established in typological linguistics 
and the theory of language universals. Typological verification of a lan- 
guage system under reconstruction enhances the probability of the post- 
ulated phonological and morphological structures which reflect, in the 
first approximation, the system of the common language (Jakobson 
1958). 

On the other hand, the reconstructed system of the common language 
should be characterized by the property of typological deducibility, i.e., it 
should have transformational characteristics allowing a deduction of the 
systems of historical languages in full conformity with the evidence of 
diachronic typology — with patterns of linguistic transformations estab- 
lished on the basis of the historical data of the attested structures. Thus, 
diachronic verification of a postulated language system constitutes — 
along with its verification on the basis of the data of synchronic typology 
— one of the main aspects in assessing the probability criteria of the 
postulated common language system. Language typology thus proves an 
indispensable premise of any language reconstruction — of diachronic 
linguistics in general. This determines the significance and the place of 
linguistic typology in diachronic, comparative-historical linguistics. 

In its current stage of development comparative-historical linguistics is 
essentially a unitary discipline with typological linguistics and language 
universals. This leaves a special imprint on the nature of linguistic recon- 
structions set up in modern diachronic linguistics. 

Until recently the typological criteria of the linguistic probability of the 
postulated original language system has not been consistently taken into 
account in Indo-European comparative-historical linguistics. Even when 
the structures under reconstruction were practically postulated in con- 
formity with linguistic probability it was not the result of a conceptualized 
implementation of a definite methodological principle. Neither was the 
typological plausibility of the conjectural linguistic transformations of the 
original system taken much into account. Moreover, in some cases in 
reconstructions based on internal structural evidence the principle of 
linguistic probability is thought to be essentially irrelevant to the system 
under reconstruction. 

The lack of explicit methods of typological verification of a postulated 
system led, in Indo-European comparative linguistics, to the fact that until 
the most recent past the structural patterns postulated on the basis of 
comparative and internal reconstruction for the common Indo-European 
language (Proto-Indo-European), contradicting as they did the evidence 
of linguistic typology, appeared to be hardly probable from a typological 
point of view. 
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This primarily concerns the subsystem of Indo-European stops, tradi- 
tionally reconstructed as in (6) in the form of three phonemic series: I 
voiced, II voiced aspirates, and III voiceless. 


(6) I II III 
(b) bh P 
d dh t 
g gh k 
g! g"h ka 


It has long since been noted that functional weakness or even complete 
absence of the labial phoneme} in the reconstructed series of voiced stops 
does not conform to the universally valid typology of stops in which the 
voiced labial phoneme 5 invariably emerges as a functionally strong, 
unmarked member of the voiced series of stops characterized by a high 
frequency of occurrence and freedom of distribution (Pedersen 1951). 

The absence of voiceless aspirated stops, in the presence of correspond- 
ing voiced aspirates (series IT), constitutes another typological incongruity 
of the traditionally reconstructed system of Indo-European stops (Jakob- 
son 1958). 

Bringing such a system of stops into correspondence with the data of 
linguistic typology — both synchronic and diachronic — necessitates a 
complete revision of the traditionally reconstructed system of Proto- 
Indo-European stops and its representation as in (7) in the form of three 
phonemic series opposed as I glottalized ~ II voiced (aspirates) ~ III 
voiceless (aspirates), with voiced and voiceless stops occurring positionally 
in the form of aspirated and corresponding non-aspirated variants (Gam- 
krelidze and Ivanov 1972; cf. Gamkrelidze and Ivanov 1973). 


(7) I II III 
(p) bh/b ph/p 
Ü dh/d th/t 
K gh/g kh/k 
x? guh/g4 k¥h/k? 


The feature of aspiration in a system of this type is in effect phonologi- 
cally irrelevant, for the series II and III are opposed not by aspiration but 
by the feature of voice. 

The feature of aspiration in the given series emerges as a concomitant 
phonetic feature of these phonemes characterizing concrete combinatory 
manifestations of their allophones. 

From a strictly phonological point of view these three series could be 
defined as glottalized ~ voiced ~ voiceless. However, the phonetic feature 
of aspiration is an essential feature of the phonemes of the series in 
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question, accounting for their diachronic transformations and ultimate 
reflexes in historical languages. Phonetic features of phonemes play a 
special part in diachronic phonemic transformations, and a consideration 
and description of such features — along with phonologically distinctive 
features — should become an obligatory principle of diachronic phonol- 
ogy. 

Incidentally, it seems to be possible to determine the distributional 
patterns of allophonic variations of the phonemes of series II and III. 

In particular, when phonemes of series I] co-occurred in a root, one of 
the units was realized as an aspirate, the other as a non-aspirate. Thus, 
e.g., a root morpheme /*b"eud*-/ would be manifested as [*beud"-] or 
[*b^eud-] according to the paradigmatic alternations of the morpheme. 
Grassmann’s Law should be accordingly interpreted not as a deaspiration 
rule operating independently in Indo-Iranian and Greek, but as a rule of 
allophonic variations, still at the Proto-Indo-European level, of the 
phonemes of series II. 

The same assumption could easily, and in a natural way, account for the 
phenomena described by Bartholomae’s Law. A morphemic sequence of 
*bhud*-/ and /*-t^o-/ would be realized as [*bud®-] + [*-tho-] — [*bud- 
t^o-] (in accordance with the rule of non-cooccurrence in a sequence, 
either distant or in contact, of two aspirated allophones), this yielding Old 
Indian buddha, by progressive assimilation on the feature of voice. 

Such a system of Common Indo-European stops reconstructed on the 
basis of a comparison of the phonemic systems of historically attested 
Indo-European languages with account of the frequency characteristics of 
universally valid relations of markedness in the phonological system ap- 
pears to be — unlike the traditionally reconstructed system — in full 
agreement with both synchronic and diachronic typological evidence. 
The suggested system appears thus more probable than the traditionally 
reconstructed system of Indo-European stops. 

This interpretation of the three series of Common Indo-European 
stops affords a natural phonological explanation of the functional weak- 
ness of the labial phoneme /p’ of the glottalized series I in Indo- 
European, which remained unaccounted for in the traditional theory 
under the assumption of the feature of voice for series I of Indo- 
European stops. 

Under such an interpretation a number of restrictions imposed on the 
structure of the Indo-European root is given a natural phonetic- 
typological interpretation. The absence of roots with voiced stops of the 
*deg-, *ged- type — a fact well known in classical comparative linguistics, 
but typologically eluding explanation — finds a natural phonetic explana- 
tion in the suggested system of Proto-Indo-European stops with the 
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feature of glottalization in series I. In view of their articulatory-acoustic 
peculiarities glottalized stops do not tend to combine with each other 
within a root, a phenomenon that may be illustrated on an extensive 
typological linguistic material (cf. the evidence of Amerindian, African, 
and Caucasian languages with glottalized consonants). 

Furthermore, non-cooccurrence in the IE root of the phonemes of 
series II and III may be easily interpreted as a rule of the agreement of 
occlusives in the root on the plus/minus value of the feature of voice: the 
co-occurring stops must be either [+voiced] or [— voiced]. 

The proposed reconstruction of the Common Indo-European stops, 
taking into account both synchronic and diachronic typology, differs 
considerably from the system of the Proto-Indo-European consonantism 
as reconstructed in classical comparative linguistics. 

In the new interpretation, the Common Indo-European system of stops 
proves to be closer to the systems traditionally defined as those with 
Lautverschiebung (Germanic, Armenian, Hittite), whereas systems which 
were thought to be in respect to consonantism close to the Common 
Indo-European system (Old Indian, Greek, Italic, etc.) appear to be a 
result of complex phonemic transformations of the original language 
system. 

In the latter group of languages, the original glottalized phonemes 
(series I) became voiced (a phonetic process that has a parallel in a number 
of languages with glottalized consonants). A series of voiced stops thus 
appears, which is necessarily supplemented by a labial member that was 
regularly missing (or weakly represented) in the original glottalized series. 

The voiced stops originating in this way merge with the non-aspirated 
allophones of the phonemes of series II, causing its splitting into two 
phonological series: pure voiced stops and voiced aspirates with corres- 
ponding reflexes in historical Indo-European dialects. Thus, the complex 
transformations of the original system of Indo-European stops in histori- 
cal Indo-European dialects may be described in terms of the merger and 
split of the phonological series of Indo-European stops rather than in 
terms of consonant shifts. 

The traditionally established trajectories of the transformation of 
Indo-European stops into the phonemic units of individual Indo- 
European languages change accordingly, acquiring — in the new in- 
terpretation of the Common Indo-European phonological system — a 
reverse direction. The basic phonetic laws of the classical comparative 
linguistics, such as Grimm’s Law, Grassmann’s Law, Bartholomae’s Law, 
etc., are also conceptualized anew, acquiring a different meaning in the 
light of the new interpretation of the Indo-European system of stops. 

The Indo-European system of stops in such an interpretation appears 
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to be typologically close to the language systems of the historically adja- 
cent areas — Kartvelian and Semitic. This poses new problems as to the 
interrelationships of these linguistic systems within a common cultural 
area. 

The evidence of modern linguistic typology — both synchronic and 
diachronic — in effect necessitates a revision of the traditional schemes of 
the classical comparative linguistics by advancing new comparative- 
historical reconstructions. 

These and a whole range of other relevant linguistic and cultural 
historical problems pertaining to the new theory are discussed at length in 
a forthcoming joint monograph by Vjacheslav V. Ivanov and myself 
dealing with “Indo-European and the Indo-Europeans. A reconstruction 
and structural typological analysis of the Proto-Indo-European language 
and the Indo-European culture”. 
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Phonologization* 


LARRY M. HYMAN 
University of Southern California 


In discussions of the relationship between phonetics and phonology, a 
distinction is sometimes made between ‘intrinsic’ and ‘extrinsic’ variations 
in the speech signal (Wang and Fillmore 1961). By and large these have 
been viewed in terms of being intended or unintended variations: extrin- 
sic variations are language-specific gestures called into play in a given 
language, while intrinsic variations are the universal, innocent byproducts 
of the extrinsic gestures. Thus, to take an example which I shall discuss in 
some detail, if a speaker wants to distinguish [pa] from [ba], we expect him 
to adjust the voice onset time of the former to commence with the release 
of the consonant [p], but to allow voicing to commence in the latter with 
the initiation of the consonant [b]. In other words, the above established 
phonetic transcriptions indicate that speakers are controlling the pre- 
sence vs. absence of vocal cord vibration in the production of these two 
stops. Voicing is thus an extrinsic feature of this language. 

On the other hand, if we were to investigate [pa] and [ba] closely, we 
would in all likelihood find that the fundamental frequency of [a] begins 
somewhat higher after [p] than after [b]. For reasons which phoneticians 
are now debating (see Ohala 1973), voiceless consonants raise the pitch of 
a following vowel, while voiced consonants lower pitch. This generaliza- 
tion appears to be universal. We are therefore safe in asserting that the 
pitch characteristics of the vowel [a] in the above examples were probably 
not'programmed' separately from the voicing difference between [p] and 
[b]. Instead, they are the result of this difference. It is thus not necessary 
for a separate command to raise or lower pitch to originate from the brain, 


*Research on this paper was supported in part by a Postdoctoral Fellowship from the Miller 
Institute for Basic Research in Science, University of California, Berkeley; and by an N.S.F. 
Grant #SOC 75-16487. I would like to thank John Ohala, Director of the Phonology 
Laboratory at U.C. Berkeley, for his direction and advice during my two year stay, and 
Jean-Marie Hombert, who has enlightened me on the relationship between consonant types 
and tone. 
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for, as John Ohala likes to put it, the vocal tract will do the same job 
without such a command. The raising and lowering of pitch found respec- 
tively after voiceless and voiced consonants is thus an intrinsic feature of 
this (and presumably all) languages.! 

It so happens, however, that what begins as an intrinsic byproduct of 
something else, predicted by universal phonetic principles, ends up as 
unpredictable and hence, extrinsic. Thus, in various Southeast Asian 
languages initial historical *p and *b have merged as voiceless, with *b 
conditioning lower variants of pre-existing tones (Haudricourt 1961, 
Matisoff 1973).? At some point before the devoicing of *b, the lower 
fundamental frequency of the following [a] had to take over the distinc- 
tive value of the p/b contrast. That is, to continue the above reference to 
neural commands, a separate message to listen to pitch for pitch's sake 
had to come into being. The historical process involved is represented in 
the derivations in Table I. 


TABLE I 
Stage I Stage II Stage III 
pa [^7] pa [71 pá [7] 
bá [77] bá [77] pă [7] 
"intrinsic ‘extrinsic’ ‘phonemic’ 


In Table I we start with two high-toned syllables [pa] and [ba] in order to 
conform with the attested bifurcation of tones in Southeast Asia (cf. 
footnote 2). 

In stage I the intrinsic pitch-lowering caused by prevocalic voiced 
consonants is observed.? In stage II the pitch lowering after [b] has 
become exaggerated to such an extent that it cannot be entirely predicted 
on the basis of the universal effect of a preceding voiced consonant. 
Rather, the lower initial pitch in the following vowel has become extrinsic, 


! There is some question as to whether (voiced) sonorants always lower pitch, especially if 
they are intervocalic. As I argued in Hyman (1973) and Hyman and Schuh (1974), sonorants 
are neutral with respect to the raising and lowering observed in tone rules. 

2 Matisoff suggests that the p/b contrast can only develop a bifurcation of an already existing 
tone, rather than provide the basis for the development of a first tonal contrast. This 
suggests perhaps that the Fo differences are not readily made extrinsic unless previously 
existing tones make speakers ‘tone-prone’. If the speakers of a language are already 
sensitized to tone, when /p/ and /b/ threaten to merge, Fo is a logical parameter to generalize 
on. 

3 In the examples the [p] of [pá] has little or no pitch-raising effect because the high tone is 
already high in pitch. One would see the effect of this [p] much better if the following vowel 


were realized on a low tone. 
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a process which I refer to as ‘phonologization’ (cf. Hyman 1972a, 1973).4 
Finally, in stage III, the voicing of *b has been lost and a rising tone has 
become ‘phonemic’. These stages essentially recapitulate the well-known 
development of Pekinese second tone (35) from an earlier high (55) tone 
with voiced initial. 

Looking at the derivations in Table I, the three stages represented 
define two ‘processes’, as seen below: 


Stage I > Stage II = phonologization 
Stage II > Stage HI — phonemicization 


As seen from the example, the use of the term ‘phonologization’ should 
not be confused with that of Jakobson (1931), where the French term 
‘phonologisation’ is better translated as ‘phonemicization’. An intrinsic 
variation first becomes extrinsic (phonological) and then may become 
distinctive (phonemic). 

I think that there is little, if any, disagreement on the logical necessity of 
three separate stages to account for the above (and other comparable) 
sound changes. However, it is too easy to overlook the role played by 
speaker/hearers in the phonologization and phonemicization processes. 
Perhaps we cannot predict when something phonetic will become 
phonological, or when something phonological will become phonemic, 
but at least we can investigate what is happening to a speech community 
when a new phonological rule (e.g. 55— 35 /b___) comes into a language. 

In order to approach this question, it is necessary to consider what each 
of three stages (intrinsic-phonetic, extrinsic-phonological, distinctive- 
phonemic) represents for its speakers. And to consider this, we will have 
to artifically abstract or idealize three homogeneous communities — i.e. a 
community where everyone is simultaneously at stage I; a community 
where everyone is at stage II; and a community where everyone is at stage 
III. Let us keep the same example for the time being.* 

Stage I. As mentioned above, the fundamental frequency (Fo) perturba- 
tions associated with voiced vs. voiceless consonants are not separately 
programmed, articulatorily. The dip in Fo after [b] is thus a function of 
the voicing of that consonant, and not of the following vowel. At this 
intrinsic stage, it is tempting to conclude that Fo is not important for 
speech, that it has little or no relevance for speakers, because it is in fact 
not 'intended'. However, it has been shown, first, that the range of Fo 





* Prof. Gsell of the Institut de Phonétique (Paris III) has suggested Trubetzkoy's term 
‘transphonologisation’ which is apt here; cf. Maran's (1973) term 'cognitivization'. 

5 It will become apparent that the necessary idealizations invoked here disguise a much 
more complex situation. I am, however, assuming homogeneous communities only with 
respect to the rule(s) in question. 
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perturbations universally caused by voiced and voiceless consonants on 
the following vowel are indeed perceptible (Hombert 1974, 1975a,b); and 
second, it has been shown that these Fo perturbations can be — and 
actually are used as voicing cues (Chistovich 1969, Haggard et al. 1970, 
Lea 1973). Thus, even if it can be demonstrated that these Fo perturba- 
tions are unplanned byproducts of voicing states, we cannot dismiss the 
implications for speech perception. I shall return to this below. 

Stage II. When the Fo perturbations are exaggerated to a degree which 
cannot be attributed solely to universal phonetics, we speak of a 
phonologization process. We hypothesize then that in stage II, the rising 
tone observed in [bá] is programmed separately from the initial conson- 
ant. What's more, this tone is apparently not as effective as a voicing cue as 
was the slight perturbation in stage I (see below, however). The Fo rise is 
used instead to identify a phonological tone on the vowel — even though 
from a strictly phonemic point of view, the high tone of [pa] and the rising 
tone of [ba] are in complementary distribution. If we assumed otherwise, 
namely that it is the voicing distinction which is primary and the pitch 
secondary, we would be unable to explain — or even describe in a cohe- 
rent fashion — how stage II becomes stage III (where the voicing of [b] is 
lost). In other words, the phonologization process must not be seen as 
reinforcing the voicing of [b] (which had originally given rise to the 
intrinsic variations). Rather, the phonologization process must be inter- 
preted literally: something becomes phonological, and at the expense of 
something else. 

Another way of stating this is that accompanying every phonologization 
is a potential dephonologization. Or, in the terminology of Vennemann 
(1972), when the phonologization process has been completed, i.e. when 
we arrive at a homogeneous stage II, there has been a ‘rule inversion’ — in 
this case a feature inversion. We start in stage I with the following un- 
iversal phonetic ‘rule’ in (1): 


(1) a- slightly lowered / [-- voice] 

C 
A sound change is introduced by which the intrinsic pitch lowering 
represented by (1) isexaggerated. However, the corresponding phonologi- 
cal rule in (2), 


(intrinsic/stage I) 








(2) á— ă/[+voice] (transitional stage) 


$ One might distinguish between quantitative and qualitative phonologization. The first 
involves exaggeration of an intrinsic variation. The second involves a further phonetic 
modification which destroys the 'naturalness' of the original intrinsic variations. Thus, if [b] 
exerts a tone-depressing effect, as in Shona, and then becomes an implosive (which should 
have a tone-raising effect), tone-depressing has necessarily become phonologized. 
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which says that a high tone becomes a rising tone after a voiced consonant, 
can only be maintained in a transitional period. Once we have achieved 
stage II, the rule in (2) is replaced by the inverted rule in (3), 


(3) Co [+voice] / Á  (extrinsic/stage II) 





which says that a consonant becomes voiced before a rising tone. In this 
conceptualization, rules (1) and (3) are parallel in an important way. In 
(1), what is on the right of the arrow, i.c. slight Fo dip, was said to be a 
perceptual cue for what is in the environment, i.e. voicing. Similarly, we 
can hypothesize that in (3) the voicing to the right of the arrow is now a 
(redundant) perceptual cue for what is in the environment, i.e. rising 
tone.” 
Stage III. The final stage arises in the above framework when the 
inverted rule (3) is dropped entirely from the language. 

These three stages in the development of a rising tone are summarized 
with respect to their production and perception correlates in Table II. 


TABLE II 
Stage Correlates 
I. Intrinsic (a) production - Fo variations automatic 


(b) perception - Fo variations a voicing cue 


II. Extrinsic (a) production - Fo variations not automatic 
(b) perception - Fo variations a tone cue® 


III. Phonemic (a) production - same as Ila 
(b) perception - same as IIb 


" These three stages can be expanded to include the various transitions and confusions 
which accompany rule inversion and rule loss. In an unpublished paper presented at the 
Fifth Annual Conference on African Linguistics, Stanford University, I discussed the 
following five stages involved in the development of [V] from *VN: 





Stage I VN pronounced with intrinsic nasalization only; no phonological rule yet 

Stage II VN pronounced with gradually more vowel nasalization; final nasal still 
perceptually prominent; phonological rule V — V / N $ gradually 
comes into being 

Stage III VN pronounced with more and more vowel nasalization; final nasal gradu- 


ally weakened; phonological rule of stage II gradually is replaced by an 
‘inverted’ rule of the form Ø > N/V $ 

Stage IV heavy nasalization; final nasal which is usually not pronounced is inserted 
(when present) by the moribund inverted rule of stage IH 





Stage V V becomes phonemic with ultimate loss of nasal insertion rule 


* One possibility which I have not considered here is that the voicing of the prevocalic 
consonant may also be a tone cue. 
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While I shall address myself later to the various properties of such 
historical developments, a clear generalization emerges from the contents 
of Table II: the development of a phonological rule carries the seeds of its own 
destruction. An intrinsic variation becomes a phonological rule which then 
loses its phonetic motivation and is eventually dropped from the language 
entirely. In order to ascertain the generality of such events, let us turn toa 
second example, one much less documented than the development of 
tone from consonantal contrasts, and then return to the discussion of 
Table II. 

The example I have in mind concerns what I refer to as 'obstruentiza- 
tion’ in the context of a high vowel. Given a CiVC» sequence, where V = a 
high vowel, both C1 and Cz can be obstruentized by V, which in turn is also 
subject to obstruentization.? Although it would be an interesting study to 
look at the high vowel environment in general, I shall be concerned here 
only with what happens to consonants when they precede a high vowel. It is 
well known that /i/ and /i/ can palatalize, that /ü/ and /u/ can labialize, that 
/u/ and /w/ can velarize, and that all four can affricate a preceding 
consonant. However, those of us working on Comparative Bantu are used 
to diverse Ci modifications which owe their existence to the ‘noise’ factor 
frequently surrounding and/or accompanying high vowels. The recon- 
structed 'super-closed' vowels *j and *y of Proto-Bantu are supposed to 
have been noisy or strident, and it is not unusual to find cases of affrica- 
tion, assibilation and change of place of articulation of Cı before these 
vowels. Thus, *ky comes out as [fu] in Luganda, as seen in the following 
forms provided by Talmy Givón: 


(4) Verb Adjective 


-afika ‘be cracked’ —  -afifu ‘cracked’ 
-ewuka ‘be light’ — -ewufu ‘light-weighted’ 


The synchronic alternation between [k] and [f] in present-day Luganda is 
accounted for by the following historical derivation: 


(5) ky > kXu > kfu > pfu > fu 


The processes involved are: 1) development of noisy release (X) before 
high vowels; 2) affrication agreeing in labiality with the following vowel; 
3) place of articulation agreement within the affricate; and 4) de- 


? In addition, the ‘apical’ vowel phenomenon in Chinese (Baron 1974), where historical *pi 
comes out sounding to my ears as [p] followed by syllabic [z], as well as the frequently strident 
release of French oui [wih] can be cited as instances of obstruentization occuring in the 
context of high vowels (cf. Limbum [níb$] ‘goat’ with two syllables, discovered by Jan 
Voorhoeve, which derives from historical *mbi). 
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affrication. All of the intermediate stages are attested in various Bantu 
languages (see Ponelis 1974 for examples). 

In Hyman (1972b) I pointed out that most of the Bamileke dialects 
(spoken in Cameroon) are characterized by a phonological rule of the 
form in (6): 


(60 | C5 Ch/ [high] 


V 





Both voiceless and voiced consonants become aspirated (a form of 
obstruentization) before the high vowels /i/, /u/ and /u/, as seen in the 
synchronic derivations in (7), taken from Fe?fe? dialect: 


(7) li! = > [thi] ‘to forge’ 
fed! —> [thù] ‘head’ 
/tui/ — [thu] ‘tree’ 


The same change of /d/ to [dh] occurs before these vowels.!? The aspira- 
tion which occurs in Bamileke can thus be viewed as a phonologization of 
the intrinsic noise factor associated with high vowels. 

However, it is noticed that in the Bamileke dialects characterized by 
aspiration before high vowels, further modifications usually take place. In 
particular, there is considerable evidence that speakers have focused 
more and more attention on the consonant and less and less attention on 
the high vowel. Thus, each attested modification reinforces the identity of 
the consonant to the detriment of that of the original vowel. Let me 
confine myself to two dialects, Fe?fe? and Dschang.!! As seen in (8), 


(8) *tu > thu > tsu > tsa 
*ton > tuu > tu 


a recent vowel-length distinction has arisen through the loss of final 
consonants in Fe?fe? dialect. However, in the Banka variety of Fe?fe? 
[thu] has become [tsu], and the vowel length distinction has been obscured 
(especially by younger speakers). The final change of [tsu] to [tsa] has 
occurred in Babouantou (contiguous with Banka), proof that the vowel 
quality has received less and less attention by listeners (Bandjoun dialect 
and its neighbors are also characterized by this vowel reduction). 

In Dschang dialect, after consonants became aspirated before high 
vowels, a second change took place as follows: 


10 Jean-Marie Hombert and I observed in the Phonology Laboratory in Berkeley that such 
words in Dschang as [mbh] ‘dog’ consisted of a voiced period followed by a voiceless ‘h’ 

period and then a voiced period again. It is clear that we are dealing with voiced aspirates 
rather than with breathy voiced consonants. 

u The Dschang data and much of the analysis is owed to Maurice Tadadjeu. 
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(9) i u,u > e,o,a /Ch 





That is, historical *pu, after becoming [phu], later went on to become 
[pho]. The result is that [pho] now stands in opposition to [po] from 
historical *po. Thus, what started out as a vowel quality difference be- 
tween *u and *o has now been completely restructured (from a perceptual 
point of view at least) as a contrast between aspirated and unaspirated 
consonants. 

Thus, it can be argued that when aspiration is phonologized, this 
automatically sets the scene for other imminent changes, e.g. affrication, 
vowel mergers, etc. Stated in general terms, there are certain phonologi- 
cal rules such as aspiration before high vowels that are in essence self- 
destructive: once they catch on they automatically cause a perceptual re- 
phonologization. Thus, as in the *pa/*ba case discussed earlier, we might 
say that once consonants become heavily aspirated before high vowels, the 
highness of the vowel becomes redundant on the basis of the aspiration. 
This may seem paradoxical, but on the other hand, the phonological rule 
would not have caught on if aspiration were not becoming the primary 
perceptual cue for paradigmatic contrasts. The secondary changes which 
ensue attest to this, since they reinforce the aspirated/unaspirated con- 
trast to the detriment of the high vowel/non-high vowel contrast.'? 

Returning now to Table II, we might propose the same stages (intrinsic, 
extrinsic, phonemic) for the history of aspiration in Dschang dialect. 
Aspiration first became a phonological property of the language and is 
now phonemic. 

Two questions immediately arise. First, if the Fo variations in the first 
example are perceptible, and in fact are used to identify prevocalic voic- 
ing, what does it mean to phonemicize the p/b contrast as one of voicing 
rather than as one of pitch? Some objective means must be established for 
‘hierarchizing’ feature differences between contrasting elements. Tradi- 
tionally, phonologists have relied on structural considerations (‘pattern 
congruity’, ‘symmetry’, etc.) in such cases. Thus, consider the p/b contrast 
in postvocalic position. It is generally accepted (though some discussion 
persists) that the p/b contrast does not cause Fo differences on a preceding 
vowel.? On the other hand, vowel length differences observed in such 
English words as cap/cab can be attributed to the difference in voicing in 


12 The same can be said for the Central Bantu phenomena, since although consonants have 
become modified before high vowels, the mid-high vowels *e and *o have raised and merged 
with the high vowels in most Bantu languages. Thus, *ky may come out [fu] and *ko may 
come out [ku], showing again that the consonant has taken over the distinctive function. 
13 See in particular Lea (1973) for a phonetic study of English, and Hyman (1973) for some 
data from African tone languages. Both show that pitch drops before both voiced and 
voiceless obstruents. 
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the final consonant.’ If we failed to represent the ‘phonemic’ contrast 
between /p/ and /b/ as one of voicing, we would be forced to set up 
underlying Fo distinctions postconsonantally, but underlying vowel 
length distinctions preconsonantally. It is evidently simpler to keep the 
same structural contrast everywhere. Phonologists do this despite the 
greater perceptual prominence of vowel duration differences than voic- 
ing differences in pairs such as cap/cab (Denes 1955). In fact, the /b/ of cab 
may not be voiced at all, in which case we get [kaep] vs. [kz:p]. 

Returning to prevocalic position, Fo perturbations probably represent a 
less important perceptual cue for the p/b contrast than differences in 
aspiration — which in turn are more salient perceptually than the voicing 
itself. That is, pan [phzen] and ban [bæn] are best distinguished by the 
aspiration difference rather than any possible difference there may be in 
voicing in the initial consonant (John Ohala, personal communication). 

Since it is frequently pointed out that English voiced obstruents are not 
fully voiced, we may be witnessing a rephonologization, which may go on 
to become phonemic, as in Table III. 


TABLE III 
Ipa — pha > pha 
/bal — ba > pa 
lap > ap > ap 
lab — ab > ap 


The voicing distinction is in trouble in English, as it has been in so many 
languages historically. We still may keep [b] intervocalically — and of 
course sonorant consonants appear to be holding their own. The above 
facts suggest that secondary or linked features such as pitch, vowel length 
and aspiration frequently supplant the voice distinction in languages. The 
first principle of phonologization therefore is that an intrinsic variation 
linked to a feature X becomes phonologized only to destroy the feature X 
which engendered it — be it voicing or vowel height. 

'The second question is a rather grave one: if in Table II, stages II and 
IH are identical in terms of production and perception, why should we 
distinguish them? That is, why shouldn't we just say that tone is already 
‘phonemic’ at stage II, rather than waiting for stage III? Here the problem 
is determining at what point two elements A and B become differentiated. 
When we have [pá] and [bd], are the high and rising tones the same entity, 
or two different entities? Every brand of phonemic analysis would say 


14 See Chen (1970) for a cross-linguistic study of vowel length variations before voiced vs. 
voiceless consonants. 
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they are the same, since they are in complementary distribution, and yet 
people behave as if they are different. The same for aspiration before high 
vowels — are the consonants of [thu] and [to] the same entity, or two 
different entities? Can one really say that aspiration is ‘redundant or that 
it does not represent a 'distinctive choice' when subsequent generations 
favor it over the so-called distinctive vowel height parameter? 

The two problems which arise, then, in the study of phonologization 
and phonemicization concern, first, the place of intrinsic variation within 
a language description, and second, the problem of differentiation. Both 
of these problems, I would like to argue, result from a number of confu- 
sions, and especially from the inadequacy of (static) structural phonology. 
In answer to both of these questions one need but point out that both 
traditional phonemics and generative phonology provide structural 
statements concerning the sound patterns of languages, which cannot be 
equated in any obvious way with the production and perception strategies 
which are used by speaker/hearers — and which determine the course of 
phonological change. The generative model is frequently confused with 
production and is accused of being speaker-oriented; the phonemic 
model is frequently confused with perception and is often maintained to 
be hearer-oriented.!5 Both represent neither. Neither is suited to handle 
the dynamics of phonological change, because both insist on structure. 
But both ignore process. 

In a recent paper (1975) I illustrated by means of examples dealing with 
nasality an approach incorporating the state/process dichotomy estab- 
lished by Joseph Greenberg (see especially Greenberg 1969, Bell 1971). 
The position outlined there was that in order to explain the properties of 
sounds, it is necessary to distinguish between states and processes which 
affect each other in intricate ways. The structural properties of phonolog- 
ical states are interesting only insofar as they are related to actual 
strategies for realizing these states. Thus, structurally a language may 
have a penultimate accent, but speakers will have strategies for realizing 
(and detecting) that accent. It is these strategies which seem to take 
precedence over structure in phonological change. In order for a change 
to catch on (and become a phonological ‘rule’) it is necessary for it to be 
perceived and diffused throughout a speech community. In that way 
phonological change is perception-oriented, even though the seeds for a 
change may be articulatory.** The strength of the state/process approach 


15 "Thus, Wells (1947:271) states: "Phonemics takes the point of view of the hearer". 

1$ Another indication of the perception-orientation of phonologization has been pointed 
out to me by Jean-Marie Hombert. Hombert has focused on cases where intrinsic variations 
are apparently never phonologized (or only rarely), and suggests that this may have to do 
with our perceptual capabilities. One such example is the failure of tonal contrasts to develop 
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to language is that it places structure within its proper perspective. One 
cannot explain human behavior (e.g. sound change) with a model which 
sees only structure as an underlying force. On the other hand, one cannot 
deny the existence of structure. Thus, a language’s phonemic structure 
exerts an effect on the treatment of foreign sounds and sound sequences, 
as seen either in borrowing or in foreign accents. The two problems 
arising from Table II prove that structural phonology must be embedded 
into a broader theory of how people deal with structure in communicat- 
ing, and how their use of language determines the direction of phonologi- 
cal change. 
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Doubling and Reduplication in Hausa Plurals 


WILLIAM R. LEBEN 
Stanford University 


0. Introduction 


One of the most troublesome features of Hausa morphology is the variety 
of ways in which plurals are related to singulars. Past descriptions (Ab- 
raham 1959a, b, Parsons (MS), Kraft and Kraft 1973, Dunn 1975) have 
focused largely on the problem of identifying the various plural classes 
and determining what subclasses exist within each class and what types of 
singular forms are most likely to have a given plural form. With one 
important exception — Newman 1972 — previous accounts have not 
attacked the problem from the point of view of determining what reg- 
ularities in plural forms make them relatable to their corresponding 
singulars. This is unfortunate, since otherwise it is impossible to explain 
why, given that Hausa speakers associate the short vowel and doubled 
consonant of Class 2 plural! £áttáa ‘huge’ with the long vowel and short 
consonant of the corresponding singular kdatdo, they fail to identify the 
short vowel and doubled consonant of Class 5 plural bákkúnàa ‘bows’ with 
the long vowel and single consonant of the singular baakiz ‘mouth’; instead, 
bákkünàa is interpreted only as the plural of bàkáa ‘bow’, while bàakíi has 
the plural form báakünàa ‘mouths’. Similarly, it is necessary to explain 
why, although the plural báakúnàa has the reduplicative variant béakun- 
kúnàa ‘mouths’, in which the second syllable has been reduplicated, the 
plural bákkúnàa does not have the reduplicative variant *bákkúnkúnàa but 
rather bákúnkúnàa. The present account aims to formulate the structure 
of Hausa plurals in such a way that questions like these will be answered. 


1. The interpretive function of morphological and phonological 
rules 


Hausa plurals pose a number of problems for an account that conforms 
with the normal assumptions of generative phonology about how the 
! In this paper I follow Parsons’ (MS) numbering of the plural classes. 
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vocabulary of a language is structured. For example, if we assume that a 
related word pair such as singular/plural bàkáalbákkúnàa is captured by 
positing that the underlying form of the root bàk- has a particular plural 
affix assigned to it by a morphological rule and that this root-affix combi- 
nation then undergoes phonologically and morphologically conditioned 
changes, we find that our account will entail a great number of ad 
hoc markings. According to the traditional treatments, there are about 
ten different plural classes, many of them with subclasses whose member- 
ship is not totally predictable. Furthermore, a large number of Hausa 
nouns and adjectives, if not the majority, have a variety of plural forms, all 
with the same meaning. In some cases, a given plural may predominate in 
certain dialectal areas, but in general the alternate plural forms are 
recognizable by speakers of any Hausa dialect. For example, Abraham's 
dictionary lists four plurals for the singular bùnsúrúu ‘billy goat’: bànsürái, 
búnsúràa, búnsúróoríi, bínsárràa. But attested for gàatáríi ‘axe’ are only the 
alternants gáatúràa and gáatárràa. (The forms búnsúrràa and gáatírràa are 
found mainly in the Sokoto and Katsina dialects; the present account will 
in general restrict itself to Kano dialect, although as far as I have been able 
to tell, it could easily be extended to the other dialects.) 

A number of other complexities will be detailed below, but even if we 
restrict our attention to the sorts of irregularities and sub-regularities 
already mentioned, it is clear that the standard assumption that plurals 
are derived synchronically from singulars would clutter the lexicon with 
diacritic features. For example, bùnsúrúu would have to be marked as 
taking plurals in Classes 8b, 5d, and 4 in Kano Hausa, while gàatáríi would 
be marked as taking plurals only in Class 5d. But listing the singular forms 
in the lexicon with a set of diacritics to indicate which plurals they take is 
tantamount to listing the plurals individually in the lexicon and somehow 
indicating which singular a given plural form corresponds to. The latter 
approach in fact seems more direct and is supported by several consid- 
erations. For one thing, it avoids the problem posed by nouns that either 
have a plural form with no corresponding singular (such as kúdíi ‘money’) 
or have a plural form that does not exhibit a regular correspondence to a 
singular (such as máatáa, the plural of maz ‘woman’). If we took the 
position that all plurals were formed on the basis of singulars, we would 
have to invent a fictitious singular form for kddii and formulate an ad hoc 
rule to derive máatáa from màčè (along with adding an ad hoc diacritic 
feature to mà to signal the fact that its plural is máatáa and not *máčóočíi, 
etc.). If, on the other hand, we list plurals in the lexicon and regard the 
various morphological and phonological rules of Hausa as defining a 
procedure for parsing morphologically complex forms, any attempt to 
identify kiídii and máatáa as grammatically corresponding to some attested 
singular will fail; this is the desired result, since these forms are truly 
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irregular. Further benefits of the lexical listing of plurals will emerge once 
we encounter the more difficult plural classes, in sections 3, 4, and 5. 

One might at first object to the notion that even the more regularly 
formed plurals are listed in the lexicon, since this proposal significantly 
increases the size of the lexicon. But the learnability of a list is determined 
not only by the number of entries but also by their complexity. The 
complexity of a list is lessened to the extent that it can be shown to have a 
structure. On the other hand, it is not clear that we can measure the 
complexity of listing both singulars and plurals against the complexity of 
listing only singulars, but with diacritics to indicate which plurals they 
take. In either case, the grammar requires morphological rules relating 
singulars with plurals, since both types of account must reflect the fact that 
knowledge of the language permits speakers to identify novel plural 
forms correctly without having to be told what the corresponding singular 
is. Cf. Jakendoff (1975) for discussion of this and related points. 

For reasons similar to those which motivate the listing of plural forms in 
the lexicon, this account will also assume that lexical representations are 
expressed in surface forms rather than in abstract underlying forms and 
that the normal function of phonological rules is an interpretive one: their 
purpose is to determine whether a given pair of words is morphologically 
related. Derivations, which are somewhat the reverse of derivations in 
standard generative phonology, proceed by examining two words with 
respect to some morphological rule. If allomorphic differences prevent 
the lexical (i.e. surface) forms from fitting the rule, then the effects of 
phonological rules are undone in succession, starting with the lowest-level 
rule first. If the phonology succeeds in taking the forms back to more 
abstract representations that satisfy the morphological rule, the deriva- 
tion establishes that the words are related. The theoretical and empirical 
justification of this proposal is developed in some detail in Leben and 
Robinson (1975), and the present treatment, insofar as it succeeds in 
determining which plurals are associated with which singulars, further 
supports the general proposal. 

Only fully regular morphological and phonological processes will apply 
in the formation of new plurals from singulars. Otherwise, the function of 
the morphological and phonological rules is simply to parse the existing 
lexicon by proceeding from surface forms to more abstract repre- 
sentations. In this paper I concentrate on the latter function of the rules, 
and I employ the following conventions. 


(1) Conventions on rule application. 


a. Ifaconventional generative phonology contains rules A, B, and C in 
that order (and if these rules are also motivated in the inverted 
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system), then these rules are undone in the opposite order: C, B, A. 

b. Application of a rule A > [--F]/Y Z consists of replacing [—F] 
with [ -F] on A in the environment Y. Z. Analogously, an 
insertion rule Ø —> A / Y |. Z applies by deleting A from the 
context Y AZ, and a deletion A > @/ Y. Z applies by inserting 
A between Y and Z. 

c. A rule blocks if undoing it would not increase the compatibility of 
forms Wi and Ws? with respect to morphological rule R. 











As a result of provision (1c), a derivation stops as soon as it is established 
that W1 and W» are related by rule R. We may now see how a derivation 
works. 

Class 2b plurals double the last consonant of the singular root; their 
plural suffix is áo, and these plurals have a Fall-High tone pattern. 


(2) Singular Plural 
dámi dammaa ‘bundle’ 
Káatóo Káttáa ‘huge’ 
góoróo gwárráa ‘kola nut 


The word formation rule for this plural class is: 


(3) Class 2b 
[CVCV] > [CVC-C-éa],y, 
1234 123 3 

The derivation of dámiildámmáa requires no phonological operations. The 
plural form matches the canonical plural in rule (3), and the singular 
matches the canonical singular; thus the parsing of dómmáa as the plural 
of démii is sanctioned with no recourse to the phonology. The remaining 
two examples in (2) cannot be parsed at the surface, since the singular has 
along vowel where the plural has a short one. The reason for this disparity 
is an automatic vowel shortening rule which applies in all Hausa closed 
syllables. The derivation of these two singular/plural pairs will proceed in 
the following way. 


(4) Wi: Ws Morphology 

Lexical forms: kaatoo Káttáa [CVCV]sg. = [CVC-C-da],), 
1234 123 3 

a. V — [-long] / — C$ — Káattáa — 


What occasions the undoing of the shortening rule is the mismatch in the 
length of the first syllables of W1 and W2. Once this rule is undone, the 
match is perfect, and the relationship between these words is established. 
At this point, the derivation stops. 

The last example, góoróo/gwárráa, manifests not only the vowel length 
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alternation seen above but also the neutralization which takes short mid 
vowels to a in closed syllables. (The difference in the initial consonants g 
and gw is not a real one; g is redundantly labialized before rounded vowels 
— cf. Greenberg (1941:317). For typographic convenience I will omit 
redundant labialization and palatalization from the transcription). This 
derivation will thus require an additional phonological rule to be undone. 


(5) Wi We Morphology 
Lexical forms: góoróo gwárráa [CVCV] => [CV C-C-da]y, 
s 1234 123 3 
a. ae a/___C$ — gw [Fiera — 
v 
b. V— [-long]/ — C$ — gw|-hi |rráa 
+long 


Condition (1c) sanctions the application of the rule in stage (a) of (5), 
because this permits the a of the first syllable of gwárráa to be taken back to 
a vowel that is closer to the mid vowel of the first syllable of góoróo. In 
derivation (4), on the other hand, this rule could not apply to Káttáa (even 
though its environment was met), since condition (1c) permits a rule to 
apply only if it makes the forms under comparison more similar. At stage 
(b) in (5), Vowel Shortening applies, yielding a representation in which 
the root of gwárráa is non-distinct from the root of góoróo. For the plural, 
we have the representation 


V 
gw|-hi |r- 
+long 


and for the singular, we have goor-. These are non-distinct, and so the 
derivation stops and the relationship between góoràa and gwárráa is de- 
clared valid by morphological rule (3). Note that for a relationship to be 
declared valid, it is not necessary to establish identity of allomorphs; 
non-distinctness suffices. 


2. Some simple cases of doubling and reduplication 


2.1. Class 4 plurals. A number of plural classes are like Class 2b góo- 
róolgwárráa in that they involve a straightforward morphological rule and 
some relatively productive phonological alternations. For instance, Class 
4, the most productive class of present-day Hausa, is given by morpholog- 
ical rule (6), and examples appear in (7). 
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(6) Class 4 

[XCV],, => [XC-o-CHi] y. 
123 1:2 -2 

(7) Singular Plural 
báràa báróorii ‘servant’ 
táagàa táagóogíi *window' 
taSaa tášóošíi ‘station’ 
táasàa táasóošíi ‘bow? 
kóotàa kóotóočíi ‘handle’ 


In the last two items, the doubled consonant is palatalized by the following 
vowel. A summary of the changes of this type that are relevant for the 
present account appears in (8). 


(8) Palatalization 
t —é 
dj / V 
s—>š —back 
Z >j 


“yx táxó v2: 


We may compare the derivations of tášàaltášóošíi and táasàa/táasóosíi. 


(9) Wi "Wa Morphology 
Lexical forms: tásàa tášóošíi Rule (6) 
(10) Wı W2 Morphology 
Lexical forms: táasàa táasóošíi Rule (6) 

a. Palatalization — táasóosíi — 


In (9) the parsing can take place at the surface, since the surface forms of 
the singular and plural match rule (6). Note that the environment for 
undoing (8) Palatalization is met by the last $ of tášóošíi, but the condition 
(1c) prevents this rule from applying, since it would not increase the 
compatibility oftásàa and tásóosíi with respect to word formation rule (6). In 
(10), on the other hand, the surface forms do not match the description of 
rule (6), since it requires that in the plural the same C both precede and 
follow infix -do-. By undoing (8) Palatalization, we take the last in the 
plural back to s, and now the parsing of táasóošíi as the plural of táasàa is 
sanctioned by rule (6). 

2.2. Class 8b plurals. In this class the final C of the root is doubled, and 
the plural affix -ái is attached. 


(11) Class 8b 


[CVCV],, > [CVC-C-di]p), 
1234 123 3 
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(12) Singular Plural 
yàbóo yàbbái ‘praise’ 
kádóo kàddái ‘crocodile’ 


2.3. Class 8c plurals. This class is different from the preceding in that the 
affix -ai is reduplicated along with the final C of the root. It would be 
difficult to relate this class to 8b, since, among other things, the tone 
patterns of the two plurals are different. 


(13) Class 8c 
[IXCV]sg. => [XC-ai-C-di]p), 
123 12 


2 
(14) Singular Plural 
wáakée wáakàikái ‘beans’ 
káašíi káasàisái ‘excrement’ 
hanjii ' hánzàizái 'entrails' 


For the last two items, parsing does not take place at the surface. (8) 
Palatalization must first be undone in the singular forms, yielding the 
more abstract representations /káasíi/ and /hánzíi/, which now form cor- 
rect inputs to rule (13). Note that this account manages to state general 
morphophonemic changes without taking the position that abstract forms 
like /kdasii/ and /hánzíi/ are listed in the lexicon. 


3. Class 5 plurals 


Newman (1972) has observed that in Class 5, syllable weight is an impor- 
tant factor in the shape of the plural form. In addition to the examples 
that can be analyzed as taking some form of the singular root followed by 
the suffix ~inda, -úwàa, or -úkàa, there are a good number which take a 
reduplicative alternant with no difference in meaning. Let us first con- 
sider plurals in -únàa. 


(15) Reduplicative 
Singular Plural Plural 

a. bàkáa bakkunaa bákiünkünàa ‘bow’ 
damii dammunaa — ‘bundle’ 
jàkáa — jakunkunaa ‘bag’ 

b. kwánkóo kwankunaa — *ün can' 
handi hantunaa — ‘nose’ 
hantaa hantunaa — ‘liver’ 

c. bàakíi baakunaa baakunkunaa ‘mouth’ 
jaakii jáakánàa — ‘donkey’ 


dáakii dáakánàa — *hut 
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As Newman observes, the unreduplicated plurals take a double of the 
second root consonant if the root syllable is light (15a); otherwise Doubl- 
ing does not take place. By contrast, the reduplicative forms behave 
identically regardless of whether the root syllable is light or heavy. New- 
man analyzes the reduplicative forms in (15a) as undergoing doubling of 
the final C of the singular root CVC, yielding CVC-C, and then inserting 
-un-, which he regards as a truncated form of -unaa, before the double, 
along with adding the full form -unaa after the double: CVC-un-C-unaa. 
But this account misses the fact that the reduplicative forms of (15c) have 
the same pattern as those of (15a) even though the non-reduplicative 
plurals of (15b, c) behave differently from those of (15a). A further sign 
that Doubling is not responsible for the double of the root consonant in 
the reduplicative forms is that j;ikíi ‘body’, whose non-reduplicative plural, 
Jikúnàa, is exceptional in that it does not take a doubled consonant, does 
have a copy of k in the reduplicative plural: jk-ún-k-únàa. 

These facts show that the reduplicative plural cannot be regarded as a 
result of doubling or not doubling in the non-reduplicative plural. In- 
stead, there is a separate reduplication rule that takes *bákúnàa to bákún- 
kúnàa, báakúnàa to báakúnkúnàa, and so on: 


(16) Reduplication 
i pd ide: => [CV(C)C]g-un-C-un-aa 
12 3 5 6 1934 545 6 
The symbol R designates the root. The -unaa suffixation process is ex- 


pressed in (17). 
07) [QV]. => [Q-únàa]p. 
12 I 


To capture Newman's observation on the importance of syllable weight in 
the structure of these plurals, we specify that in the plural, the variable Q 
ends in a heavy syllable followed at least by a consonant: 


(18) Definition of Q 


Q= x} rc in plurals 
The reason for including the variable Y in this definition is to permit 
additional material to intervene before the final consonant. For justifica- 
tion see the discussion below derivation (21). 

Doubling applies when the root consists of a light syllable and a single 
consonant. 
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(19) Doubling 
[CVC] p-unaa => [CVC] p-C-unaa 


123 4 123 3 4 
Some sample derivations follow. 
(20) Wi We Morphology 
Lexical forms: damii dammunaa [QVhg > [Q-únàa]p, 
1 1 
a. (19) Doubling — dám-ánàa ' — 


To capture the exceptionality of jikiijikiinda, which unexpectedly does not 
undergo doubling of k even though the root has a light first syllable, we 
require that well-formed plurals meet the requirements of the mor- 
phological rule at some stage of the derivation. By this stipulation, the 
plural in (20) is well-formed because at the surface (the first line of the 
derivation) the plural meets the condition on Q — it has the heavy syllable 
dám- followed by the consonant  — and it has the plural ending -únàa; at 
stage (a) the plural satisfies the rest of the morphological rule, namely the 
requirement that what precedes -únàa be non-distinct from the singular 
stem. The exceptional example j£kiínàa is parsed by (17) as jk plus -únàa, 
but since it never reaches a stage in which it satisfies the condition on Q, it 
is judged an improperly formed plural. This does not bar jékuindéa from the 
lexicon — for if morphological rules were interpreted in general as 
well-formedness conditions on the lexicon, a great number of words 
would be ruled out that nonetheless show remarkable persistence — but it 
in effect marks this form as an exception. 


(21) Wi We Morphology 

Lexical forms: bàkáa bákünkinàa [QV]g. => [Quinda]p), 
12 1 

a. (16) Reduplication  — [bak] ,-lin-aa — 


Bákúnkúnàa meets the condition on Q in its lexical form, since to the left of 
~inda it has a heavy syllable bák- followed at least by a consonant. At stage 
(a) it meets the remaining condition, that it be composed of the singular 
root followed by the ending -únàa. 

This account not only provides for the correct parsing of báakiinàa as 
the plural of bàkáa but also explains why, as noted in the introductory 
section, bákkúnàa is not interpreted as the plural of bàakíi even though 
Hausa has a vowel shortening rule that could have taken *báakk- to bákk-: 
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(22) W1 (= ‘mouth’) We (= ‘bows’) Morphology 

Lexical forms: baakii bakktinaa [QV]. > [Q-inda],), 
1 1 

a. V Shortening — báakkünàa — 


b. (19) Doubling — i ET 


Following Newman, (19) Doubling applies only when the root consists of a 
light syllable followed by a single consonant. Thus the rule blocks in (22), 
and so the derivation will never be able to reconcile the twok’s in the plural 
with the single & in the singular. 

The formulation of (16) Reduplication and (19) Doubling also explains 
why the reduplicative plural of bàkáa could not be bákkúnkúnàa. Redupli- 
cation would take this form back to [bakk]p-tinaa, and Doubling would 
not be able to convert [bakk], back to [bak], since it requires that the 
doubled consonant be outside the root. This analysis correctly states that 
hypothetical bákkúnkúnàa could only be related to a singular of the form 
bakkV , where V is some vowel. 

This account is easily extended to -úkàa and -úwàa plurals, which Par- 
sons and Newman have recognized as belonging to the same class as the 
-inàa plurals. 


(23) Reduplicative 
Singular Plural Plural 
a. batuu — bátáttükàa ‘conversation’ 
b. zàncée zantukaa zantuttukaa ‘conversation’ 
c. raafii raaftikaa raafufftikaa ‘stream’ 
(24)a. bàtáu — bátúutúwàa ‘conversation’ 
zanée zánnáwàa — ‘body cloth’ 
b. hánníu hannuiwaa — ‘hand’ 
c. yáakii — yáakúukúwàa ‘war’ 


The reduplicative forms in (23), bátúttúkàa , zántüttükàa, and ráafúffúkàa, 
arise from báåát-úk-t-úkàa, zánt-úk-t-úkàa, and ráaf-úk-f-úkàa by a rule as- 
similating consonants and glides totally to a following consonant or glide. 
If we undo this rule, it takes the reduplicative plurals in (23) back to the 
representations bátüCtükàa, zántúCtúkàa, and ráafúCfúkàa. These can now 
have the effects of Reduplication (generalized below in (26)) removed, 
yielding bdt-ik-da, zánt-k-àa, and ráaf-úk-àa. The resulting forms consist 
of the singular root and the ending ~ikaa. 

In the reduplicative plurals of (24), the sound uu is the syllable final 
reflex of uw. By undoing the rule uw — uu / $, we obtain repre- 
sentations like bát-úw-t-úwàa , which can now have the effects of Reduplica- 
tion removed. Undoing Reduplication yields forms like bát-úw-àa, consist- 
ing of the singular stem plus the ending -úsàa. 
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The word formation rule for 4ínàa in (17) may be extended to the -úkàa 
and -úwàa plurals in the following way: 


(25) Class 5 


únàa 
(QV > odes ln 
12 1 (éiwaa 
Similarly, the reduplication rule may be generalized. The following for- 
mulation will allow for the Class 5 reduplicatives along with others discus- 
sed in sections 4 and 5 below. 


(26) Reduplication 


[X(C)C]g-VC-V > [X(C)C]n-VC-C-VC-V 
123 4 5 123 4 34 5 


Because this account works back from the surface rather than the other 
way around, it is able to account directly for a plural like mdasiustkaa 
‘spears’, which is a variant of máasissákàa. In the latter form, the sequence 
-sússúkàa is readily interpreted as arising from súC-súkàa by the total 
consonant assimilation rule. But accounts proceeding from underlying 
forms to surface forms have difficulty explaining why in the alternate 
form máasüáusükàa, uu (from ww) rather than us (from uk) appears. In the 
present account, this is not a problem. The environment for undergoing 
total assimilation is not met by máasituskàa; instead, uu is interpreted as 
uw. Hausa has a rule, Klingenheben’s Law (cf. Klingenheben 1928, Schuh 
1972), converting syllable finallabialand velar obstruents tow and syllable 
final alveolar and palatal consonants to r. By undoing the effects of 
Klingenheben's Law on uw, we take the w back to a representation desig- 
nating any labial or velar obstruent. As a result, we can undo (26) Redupli- 
cation; the outcome is the representation máas-úkàa for the plural. The 
singular, máaXii, must have the effect of palatalization subtracted from it, 
yielding mdasiz, and now the singular and plural are relatable by rule (25). 

This analysis can be extended one step further to account for a class of 
plurals that Parsons puts into Class 5 but which seem somewhat different 
superficially from the others of this class considered above. For Kano 
dialect, Parsons lists only three forms in this subclass: 


(27) Singular Plural 
*Aykii 'áyákàa *work' 
tafkii tafiikaa ‘pond’ 
sárs'ée sárásàa ‘splinter’ 


In these plurals, the final consonant of the root turns up before the 
ending -àa rather than before -únàa, ~ikaa, or -úwàa, as we might have 
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expected, and the vowel 4 mysteriously appears before the root final 
consonants. These forms fall into line if we take the plural ending to be 
-íwàa and submit this ending to the undoing of w Epenthesis, which 
accounts for the placement of a w after a rounded vowel before a back 
vowel? By undoing this rule, we convert 4íwàa to -té-da in the word 
formation rule. All that is required now is a rule that relates the C in -úCàa 
in the plurals of (27) to the corresponding C of the stem: 


(28) Infixation 
[[XCC]g-V-V]y. > [[XCIa-V-C-V]yr. 
123 45 12 435 
This rule will also operate in Class 1 plurals, described in section 5. These 
new rules will bring about the following type of derivation for the forms in 


(27). 


(29) Wi We Morphology 
Lexical forms: sárs te sarus’aa [QV], > [G-iwàa] y 
12 1 
V V 
: / 2a = 2 
a. Ow M =| => [Qui22a]yi. 
b. (28) Infixation — sárs -i-àa 


At stage (b) the relationship between W1 and W?» is declared valid; it is at 
this stage that the plural satisfies the condition on Q and exhibits the 
proper fórm of the root and suffix. 

Itis hard to argue strongly for this extension of the analysis solely on the 
basis of the three examples in (27). But the fact that Class 1 plurals will 
require a parallel treatment, involving a good deal more cases than the 
three above, will strengthen its plausibility. In addition, this extension 
permits the analysis of another subclass of Class 5 plurals. These are: 


(30) Reduplicative 

Singular Plural Plural 

a. háaümíi háat-á-m-àa ‘seal’ 
takoobii tak-uj-b-aa ‘sword’ 
’al’Amarii *4l’am-ti-r-aa ‘affair’ 
harafii hár-ú-f-àa ‘letter of the 

alphabet 

cóokàlíi cóok-i-l-àa 'spoon' 
gàatáríi gáat-ü-r-àa 'axe' 


2 Cf. baakoolbaakiwda (= *bàakóo-áa) ‘male guest/female guest; fdatbolfdatiuáa (= 
*kdatoo-da) ‘huge (m.)/huge (f.)’. Compare: béebée/béebiyda (= *béebée-da) ‘male deaf-mute’/ 
‘female deaf-mute’; gajéerée/gajéeriyda (= *gajéerte~da) ‘short (m.)'/short (£.)’. 
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Reduplicative 
Singular Plural Plural 
b. máagàníi máag-ü-n-gün-àa ‘medicine’ 
kábàríi káb-á-r-bür-àa ‘grave’ 
tambarii tamb-u-r-buir-aa ‘kind of drum’ 
hakar-kar-ti hak-u-r- kur-aa ‘rib’ 


These require one change in rule (28) to provide for the replacement of 
the last root vowel by the ú of suffix ~iwda. 
(31) Infixation 
[XCW)C},-V-V]. > [XC]p-V-C-V] p. 
1234 56" 12 546 


This change does not affect the derivations illustrated previously since 
(V), term 3 in rule (31), is optional. The derivations below illustrate how 
the plurals in (30) are parsed. 


(32) Wi Wa Morphology 

Lexical forms: háatüimíi ^ háatímàa [QV] sg. > I úwàa] yi, 
12 

a Ow! bd pn - m X Quan, 

b. (31) Infixation hdat(V)m-t-aa — 

(33) Wi We Morphology 

Lexical forms: mdaganii máagángánàa [QV], > [Quiwaa}py, 
12 1 

a Dow! |” = a] — — [Q-ri-aa 

+rd +b d 1 b. 
b. (26) Reduplication máag-ün-àa — 
c. (31) Infixation — máag(V)n-á-àa — 


At stage (b) in (32) and at stage (c) in (33), the singular and plural are 
compatible with the morphological rule, and so the derivation is success- 
fully completed. The only additional thing that must happen in the last 
example of (30b), hákàr-kár-íilhhák-ú-r-kúr-àa, is that reduplication must 
also be undone in the singular form; as a result, the abstract singular 
/hakarii/ will be found compatible with the abstract plural /hak(V)r-i-aa/. 
This concludes the analysis of Class 5 plurals. Their diversity has 
yielded to principles that apply consistently across the various subclasses. 
The analysis of Class 1 plurals in section 5 will help to show that the 
procedures applied above are not peculiar to the analysis of Class 5. 
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4. Reduplication in other plurals 


A few plurals, which add Xàk)ái or 4àÀ)íi to the singular root, manifest 
some reduplicative forms. 


(34) Reduplicative 
Singular Plural Plural 
a. góonáa goonakai — ‘farm’ 
góoróo — goor-ar-rak-ai ‘kola nut 
b. bíru birái — 'monkey' 
littaafii littàafái httat-taaf-ai ‘book’ 
(35)a. góonáa goonakii — ‘farm’ 
háwsá — haws-as-sak-ii ‘language’ 
b. bàakóo baakil — *guest 
gáddámàa — gáddàn-dám-íi ‘dispute’ 


The word formation rule forms the plurals in (34) and (35) by adding the 
endings {àk)ái and -ak)i to the singular root. For the reduplicative 
plurals, Consonant Assimilation and Vowel Shortening are first undone, 
along with Nasal Assimilation, which takes gdddan-ddm-ii back to 
gáddà[ 4 Cas] dám-ii. Subsequently, Reduplication is undone, making 
them proper inputs to the plural formation rule. The tones of the redup- 
licative forms will be discussed in section 5, once the plurals dúwàrwás úu 
‘stones’ and kúmàrmátúu ‘cheeks’ are parsed. 

Here is a sample derivation: 


(36) Wi Wa Morphology 
Lexical forms: littáafii Dttàttàafái [XV]sg. => [X-(Gk)-di] pl 
12 14 
C 
a. C Assimilation — va nati — 
—vd 
C 
b. V Shortening — pasa — 
—vd 
c. Reduplication — littàaf-ái — 


5. Class 1 plurals 


5.0. Class 1 has perhaps the most interesting plurals of all, since it 
displays a considerable amount of intricacy and has enough members to 
permit one to speculate fruitfully about what the important generaliza- 
tions are. This class has already been analyzed by Newman, and, while I 
intend to propose some modifications of Newman's account, I believe that 
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the basic outline of his proposal is essentially correct. In 5.1 I summarize 
Newman's analysis; after this I reformulate parts of it. 

5.1. Class 1 plurals sometimes take a doubled consonant and sometimes 
fail to do so. Here are some typical singular/plural pairs. 


(37) Singular Plural 
a. káráa káràarée ‘corn stalk’ 
Kásáa Kásàa&ée ‘land’ 
dámóo dámàamée ‘land monitor’ 
b. birnii biraanée ‘city’ 
'áskáa "ásàakée ‘razor’ 
farkée fataakée ‘jtinerant trader’ 
külkíi kulaakée ‘cudgel’ 
Kyáwrée Kyáwàarée ‘door covering’ 
c. béebée béebàayée ‘deaf mute’ 
béeráa béeràayée ‘rat’ 
báwrée báwràayée ‘fig tree’ 
gindii gindaayée ‘hobbling rope’ 
gámmóo gammaayée ‘head pad’ 
tallée tallaayée ‘small soup pot’ 


These plurals contain the infix -éa- and the suffix e. Only group (37a) 
has a double of the second root consonant between ~da- and -ée-, and the 
first syllable of the singular is light (CV).* The rule of Doubling, which 
copies the second consonant of the stem, must be conditioned to apply 
only to members of this category. Roots in (37b, c) begin with a heavy 
syllable (CVC or CV). In the clear cases (the first few examples in each 
group, representing the majority of nouns and adjectives that take plurals 
in Class 1), the plural ends in -dayée if the singular root contains a long 
vowel or a diphthong; but in -àaCée (where C represents the third conson- 
ant of the root or a double of the second root consonant) if the singular 
root is. of the form CVCC- or CVC-. To account for this, Newman's 
infixation rule places àa- directly after the second consonant of the root. 
CVC roots thus have plurals of the form CVC-àa-ée (with: epenthetic y 
separating -ĉa from ée), while CVCC or CVC roots yield plurals of the 
form CV C-àa-C-£e. 

There are examples above which do not easily conform to these rules. 
For instance, in (37b) kydwrée looks as if the root contains a diphthong aw 
but behaves as if the w were a true consonant (contrast the behavior of the 
root with aw in group (37c), where w behaves like a glide). To handle this 


3 Parsons notes thatwáagáalwáagàagée ‘basket for loading hides’ is exceptional in that it takes 
a doubled consonant in the plural even though the singular begins with a heavy syllable; he 
also notes an exception that goes the other way: rágóo ‘lazy’ has the pluralrágàayée instead of 
the expected *rdgaagée. 
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difference, Newman posits that the w in kydwrée is [— vocalic], while the w 
in 6áwrée is [+ vocalic]; alternatively, he might have proposed that the vw in 
kydwrée is [-- consonantal], while the one in béwrée is [—consonantal]. A 
better solution will emerge in the reanalysis in 5.2. Another apparent 
exception to Newman's otherwise quite attractive proposal involves the 
last three forms in (37c), which behave as if the singular root had a 
diphthong, though the singular actually has a vowel-nasal sequence. To 
bring these forms into line, Newman classifies Hausa syllable final nasals 
as [+vocalic] (and, presumably, as [—consonantal], to prevent them from 
counting as the second consonant of the stem for purposes of -àa- infixa- 
tion) and takes the representation of tállée relevant for plural formation to 
be *tánlée, where n is again [--vocalic].* 

There are a number of principled objections to this treatment of cases 
that do not conform to the rules which count consonants. Newman's 
reconstructed form *tánlée may be diachronically correct, but synchroni- 
cally it is implausible, since there is no hint of an n in this word. The 
proposal to regard n in gindii and similar words as the equivalent of a glide 
is ad hoc. The classification of some instances of w as [+vocalic] and others 
as [—vocalic] is equally ad hoc and constitutes a clear case of the diacritic 
use of a phonological feature, which Kiparsky (1973) has persuasively 
argued against. Speakers of Hausa, as far as we can predict from cases 
attested in other languages, do not learn that w is [--vocalic] in béwrée but 
[—vocalic] in kyéwrée. Rather they simply learn the corresponding plurals 
6áwràayée and Kyáwàarée, and somehow they deal with the fact that these 
plurals are formed somewhat differently even though the canonical 
shapes of the corresponding singulars are similar; some accounts would 
label one of these plurals as exceptional, but the account I present below 
will not even have to go this far. 

5.2. Having attempted for several years to frame an analysis that states 
the generalizations noted by Newman without raising the sorts of ob- 
jections that his analysis does, I have come to the conclusion that there is 
no valid way to do this if we retain the assumption that plurals are 
synchronically derived from singulars and that any allomorphy they 
exhibit is attributable to the differential application of phonological rules 
to the same underlying stem, depending on whether that stem occurs in a 
singular or in a plural. On the other hand, as I will try to demonstrate, we 
may use essentially the same rules as Newman without manipulating the 
definitions of phonological features as long as we maintain that the 


* For this latter case, Newman cannot simply regard Hausa syllable final as [+vocalic] since 
by his criteria Z counts as [—vocalic] in the ($7b) pair hilkii/kulaakée. However, parallel to the 
treatment of v in kydwrée vs. báwrée, Newman might just as well have allowed syllable final/ to 
be either [+vocalic} or [—vocalic], depending on what happens in the plural. 
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lexicon contains the surface forms of Hausa singulars and plurals and that 
the role of the grammar is to capture the relationship of singular/plural 
pairs by working back to non-distinct phonological representations that 
abstract from surface differences, in accordance with the conventions in 
(1). With these assumptions it will also be possible to extend the analysis to 
cases that the standard framework could not handle. 

Let us begin by formulating the plural rule for Class 1 on the basis of the 
most transparent examples, the ones in (37c), which attach -dayée to the 
singular root with no morphophonemic changes. 


(38) Class 1 
[QV lg. => [Q-da-y-ée]p1. 
12 l 


In accordance with Newman’s observation on the importance of syllable 
weight, this rule is formulated with the variable Q with the same restric- 
tion that applied in Class 5: in plurals, Q ends in a heavy syllable followed 
at least by a consonant. 

The forms in (37c), along with some others, such as ùngùlúu/ùngùlàayée 
‘vulture’, are parsed by this rule directly with no further operations. To 
relate the pairs in (37a, b), we first extract the y from da-y-ée by undoing y 
Epenthesis, which has roughly the following form: 


(39) y Epenthesis 


0 -—5!V V 





Now we need a way to associate the consonants in the endings, which have 
the form -àaCée in (372, b), with the roots. Recall the preliminary form of 
(28) Infixation: 


(28) Infixation (preliminary) 
[IXCC]s-V-V]g > [XC]-V-C-V]py, 
123 45 12 435 


This rule has precisely the desired effect in (37a,b): it converts kár-àa-r-ée 
to kár-r-àa-ée, bír-àa-n-ée to birn-da-ée, etc. Having undergone this rule, the 
plurals in (37b) are now related to their corresponding singulars by rule 
(88). A sample derivation follows: 


(40) Wi We Morphology 

Lexical forms: birnii biraanée [QV] sg. => [Q-da-y-e] 1, 
12 1 

a. Ø >yN__V — — = [Q-aa-ée],) 


b. (28) Infixation — birn-àa-ée — 
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Note how this account would deal with the distinction between 
&yáwréelyáwàarée from (37b) and 6áwréelbáwràayée from (37c). (37c) 
would be parsed on the surface with no phonological operations; (37b) 
cannot be parsed on the surface, since the plural ends in -darée instead of 
-àayée, and so it undergoes a derivation containing stages (a) and (b) in 
(40), yielding kydwree/kydw-r-Ga-ée, which conforms to the morphological 
rule. The grammar thus successfully captures the relationships between 
these two types of singular/plural pairs, and it correctly reflects the fact 
that, from a synchronic point of view, it is essentially arbitrary that one of 
these plurals should end in àayée while the other ends in -àarée — i.e. there 
is nothing in the pronunciation of the two singulars kydwrée and bawrée 
that would lead one to expect their plurals to be realized differently. 

The forms in (37a) proceed as in (40), and then all that remains is to 
undo the effects of the Doubling rule (41), which may be collapsed with 
the Doubling rule proposed for Class 5 in (19). 


(41) Doubling 
[CV C]gaa-ee > [CVC], -C-aa-ee 
123 4 5 123 345 


The (37a) forms meet the condition on Q before rule (41) is undone, and 
they meet the remaining conditions of the morphological rule (38) after- 
wards. 

In some cases, the doubled consonant undergoes a morphophonemic 
change by virtue of being placed before the palatalizing vowel ee; e.g. the 
double of s from £ásáa becomes before -ée: kds-aa-5-ée. For these, we must 
first undo (8) Palatalization before applying rule (28). The derivation is 
illustrated in (42).° 


(42) Wi We Morphology 

Lexical forms: kásáa kásàasée (QV]g. => [Q-a--6e]pi. 
12 1 

a. O@—y/V___V — — => (Q-aa-ée] pi 

b. (8) Palatalization — kásàasée — 

c. (28) Infixation — Kás-s-àa-ée — 

d. (41) Doubling — Kás-àa-ée — 


* At stage (b), undoing Palatalization takes back to s. To validly perform this operation, we 
must satisfy condition (1c), which permits rules to apply only if they make W: and W2 more 
compatible with the morphological rule. It is hard to see how this condition is satisfied at 
stage (b), since the Palatalization rule does not know that subsequently, undoing Doubling 
will remove the s obtained from š and thus make the representations of W1 and W2 more 
compatible. To deal with this situation, it may be necessary to revise condition (1c) or to 
recast the analysis. A possible amendment of (1c) would have neutralization rules undone 
whether or not they increased the compatibility of forms, as long as there was some point in 
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The rule formulated as (28) Infixation was revised in section 3 to permit 
the substitution of the infix vowel 4 for a root vowel in (30), e.g. for 
háatimái /hdat-vi-m-aa ‘seal’. The revised form, (31) Infixation, does extra 
work in Class 1. It relates kútúrúulkútàarée ‘leper’ in the following way: 


(43) Wi We Morphology 
Lexical forms: kútúrúu kútàarée [QV]sg. => [Q-da-y-ée]p), 
12 1 
a. 6>9y/V__V — — => [Q-2a-£elyi, 
1 
b. (31) Infixation — kuit(V)r-aa-ée = 


This analysis does not capture the restriction noted by Newman 
whereby roots of the form CVNC-, where N is a nasal, take the plural 
CVNC-dayée and not CVN-àa-C-ée. It successfully parses plurals of the 
form CVNC-ayée but it does not rule out the unattested ones of the form 
CVN-a-C-ée. However, there is reason to permit the grammar to do this, 
since in some rather similar plural paradigms, roots in CV NC- do have the 
infix àa placed between the final nasal and consonant. Examples of these 
paradigms appear in (44). 


(44) Singular Plural . 
a. karfée káràafáa ‘metal’ 
dans’ée dámaàas'áa ‘forearm’ 
gunkii guimaakda ‘fetish’ 
b. murfaa müràafáu ‘type of cooking place’ 
dáus'ée dúwàasúu ‘stone’ 
kiuindi kumaattu ‘cheek’ 


Just as Class 5 plurals were classed together despite the choice between 
~inda, -ákàa, and ~iwaa as the suffix, the Class 1 plurals in (37) may be 
grouped with the forms in (44) under the extended word formation rule 
(45). 


(45) Class 1 
ée 
[QV] sg. > [Q-àa-y- áa ]pi 
12 1 uu 


Recall that (30) listed some reduplicative plurals which replace the stem 
vowel with an infix. This also happens in Class 1. 


continuing the derivation. Correspondingly, (1b) would be modified to provide that undo- 
ing a neutralization rule of the form A> [—F]/X___Y assigns [æF] to A rather than [+F], as 
provided by the present conventions. 
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(46) Reduplicative 
Singular Plural Plural 
duus’ée duwaas liu duwarwas uu ‘stone’ 
kundi kümàatüu kumarmatuu ‘cheek’ 


As in (35), reduplicative forms have a tone difference in the two copies of 
the reduplicative syllable: the first syllable is low and the copy is high. I 
cannot explain how this difference developed, but by making the redupli- 
cation rule insensitive to tone, we can simply delete the reduplicated 
syllable even though it differs from its match in tone. To handle the fact 
that the reduplicated syllable in (46) is (inexplicably) short, we may 
analogously leave the reduplication rule insensitive to vowel length. 





(47) Wi We Morphology 
Lexical forms: duusée — düwàrwás'áu [QVhg > [Q-àa-y-u] yi 
12 1 
a. D>y/V__V ex — => [Q-ad4iu]g, 
b. V Shortening — dáwàarwáshiu — 
C 

c. Klingenheben's — . dáwàal-son|wás'du = 

Law +cor 
d. (26) Reduplication == düw-àa-s'-üu = 
e. (29) Infixation — düáws'-àa-áu — 
f. uw > uu! $ düws'ée — — 





6. Conclusion 


This completes the analysis. We may conclude with a brief assessment and 
a word of caution. This paper has aimed to analyze certain Hausa plurals 
in a way that captures speakers' intuitions about which singulars could 
correspond with which plurals. To the extent that this paper has captured 
the relevant intuitions by applying its assumed theoretical principles 
consistently, we can conclude that this analysis is successful. It would be 
tempting — but unsound — to jump from this conclusion to the conclu- 
sion that the analysis is correct. ‘The proposals in this paper are based on a 
theory of phonological and morphological structure that remains to be 
tested against other languages and other kinds of data. Certainly, the 
present work supports this theory, since it illustrates that the theory 
provides measures which apply consistently and effectively across various 
Hausa plural classes and subclasses. This is a promising sign, though not a 
totally decisive one, even if we judge that no other theory thus far encoun- 
tered could have succeeded as thoroughly as the present one. The clearest 
message that emerges from this work is the suggestion that it would be 
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profitable to undertake investigations similar to this one in other lan- 
guages and to search for supporting evidence from language change and 
psycholinguistics. 
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